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Summary

This tutorial will review the data plotting and geomeiry
visualization capabilities in the Fulcrum user interface. This tutorial
will help you become familiar with Fulcrum’s 2D plot, and 2D and
3D geometry visualization feafures.

You will learn how to identify plottable data items, compose and
export plot and plot data for SCALE plot formats (SDF, Ampx
MG/CE, PLT, F/71, PTP, SPF, ORIGEN Gamma data, etc.) and
visualize, navigate, cut, hide, and export the geometry and
spatial data (fission-, dose-map, etc.) overlays in 2D and 3D.

No prior experience with SCALE is required. Attendees can follow
along using 6.3.0-beta.

%OAK RIDGE
National Laboratory




User Notice

This tutorial is intended to train users in the advanced
functionality of the Fulcrum data and geomeitry plotting
capabillities.

It is not intended to train users in the use of the SCALE code
system’s cross section processing, criticality safety, depletion,
shielding, sensitivity and uncertainty, or source term
computational modules.

Schedules and contact information for specific tutorials and
training courses can be found
at https://www.ornl.gov/scale/scale-fraining
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https://www.ornl.gov/scale/scale-training

Qutline

e Vision — OPUS PLT

- MAVRIC ChartPlot plots

— Scale Plot Format (SPF) plots
— KENO PTP Results plots

e Plot saving

» Fulcrum Component
Overview

e Plotting Overview

e Plot Conftrols — PDF, PNG, SPF
e 2D Plots « Geometry Visualization
- AMPX Cross Section Data (MG, — Activation and Layout
CE) plots - 2D Controls
— Covariance data plofts _ 3D Controls

— ORIGEN Gamma data
— Sensitivity Data File (SDF) plots
— ORIGEN F71 Plot
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- Spatial data plotting




Fulcrum Mission Statement

Provide a cross-platform graphical user interface (GUI)
designed to facilitate problem creation, modification,
navigation, validation, and visualization, as well as output and
data file interaction as needed by new and experienced users.
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Fulcrum Components Overview
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2209 cylinder 3 1.416050 19.290000 0. origin x=0.736600 y=0.736600
2210 media 9 1 1 2
2211 nmedia 101 1 3 1 -2
2212 media 9 1 1 -3

2213 Dboundary 1
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2215 com='assembly id:"H122" reactor_id:2801.0 %ne guide tube in assembly type C1414C: location 1'
2216 cuboid 1 0.736600 -0.736600 0.736600 -0.736600 19.290000 0.

2217 cylinder 2 1.314450 19.290000 0. origin x=-0.736600 y=0.736600
2218 cylinder 3 1.416050 19.290000 0. origin x=-0.736600 y=0.736600

2219 nmedia 9 1 1 2
2220 media 101 1 3 1 -2
2221 media 9 1 1 -3

2222 Dboundary 1
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2232 boundary 1

2233 unit 601
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Fulcrum Components Discussed
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Tutorial Requirements

e Have SCALE 6.3 beta installed
e SCALE Data installed

« Have Advanced_User _Interface training pack downloaded
— includes input and data files
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Fulcrum Startup Screen

n— wis SCALE
File Edit View Run Help , : . Fi
0 @ Navigation | | |

e Start Fulcrum L

e Little to look at

 Lean and mean

°

Always has a terminal/CMD
window in the background
that contains log messages

@® 2. Fulcrum
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Data Plotting Overview

 Plot Controls

« AMPX Cross Section Data

e Covariance Data

* ORIGEN Gamma Data

* ORIGEN Isotope Concentration Data (F71)

 F71 Special Plot Controls (PlotOpus)

» Sensitivity Data Files (SDF)

e Result Plots (KENO PTP, MAVRIC ChartPlot, Opus PLT, etc.)
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General Plot Overview
 Interactive and configurable plot rendering

* Plot data table displays graph data.

— Allow OlUMn., row and table copv-to-clipboard

PP i SCALE Plot Render and
File Edit View Run Help » A » Tab|e VleWS
Reload Save Saveas Close Print : Cut Copy Paste : Undo Redo
006 Navigation €3 umt=101 capture €3 umt=101 ca
ﬁ Table Plot
Filter
u mt=101 capture u-235 mt=101 capture ~ u-238 mt=101 captur.
/ u-235 mt=76 n,n'(26)
/ u-235 mt=77 n,n'(27) 1.000000e-05  2549.51 57.5376
/ u-235 mt=78 n,n'(28)
/  u-235 mt=79 n,n'(29) 1000 u-235 mt=101 capture 1.0000006-04  2549.51 57.5376
/. u-235 mt=80 n,n'(30) u-238 mt=101 capture
s u-235 mt=81 n,n'(31) 5.000000e-04 1019.96 23.0493
/ u-235 mt=82 n,n'(32)
/ u-235 mt=83 n,n'(33) 7.500000e-04  749.208 16.9494
/ u-235 mt=84 n,n'(34) 100
/ u-235 mt=85 n,n'(35) 1.000000e-03  633.714 14.3542
s u-235 mt=86 n,n'(36)
~ u-235 mt=87 n,n'(37) 1.200000e-03  565.393 12.8189
 u-235 mt=88 n,n'(38) 10 Plot Graphs
/ u-235 mt=89 n,n'(39) = 1.500000e-03  509.626 11.568
/' u-235 mt=90 n,n'(40) c
/ u-235 mt=91 n,n'(c) 8 2,0000006-03  446.367 10.1574
0 c
/ 02 n,gamma = 1 2500000e-03  392.842 8.96325
/ R35 mt=318 3
/ mt=402 w 3.000000e-03  354.603 8.11052
o w
/ Q 8
/ o 4.000000e-03
/ Plottable Items [JES I ot
/ P .| e-
/ u-235 mt=TOT8 Table
s u-235 mt=1019 7.500000e-03 oo o8 /751
_ u-235 mt=1020 0.01
/ u-235 mt=1021 : 1.000000e-02  190.139 4.55082
~ u-235 mt=1038
/ u-235 mt=1055 2.530000e-02 124.928 3.21795
s u-235 mt=1056
s u-235 mt=1099 weight.function 0.001 3.000000e-02  93.2524 2.57105
/ u-235 mt=1419
U = L L L L I 1 L 1 1 L 4.000000e-02  80.2046 2.29046
, ﬂ_ggg mL: 32(1) 105 0.0001 0.001 0.01 0.1 1 10 100 1000 10000 100000 108 107 ©
/ u-235 mt=1438 Energy (eV)
( s u-235 mt=1452
¥Na




Plot Conftrols

Fulcrum plots consist of graph, bars, or color maps,
which can be manipulated as follows.

Select graph via left click in plot or legend
— Remove selection via context menu ‘Remove selected’

Zooming is performed via the mouse/trackpad scroll action

« Save Plot as
PDF (includes scalable vector graphics
SVG)
PNG and JPG image format
Interactive Scale Plot Format (SPF)

Plot options
— Zoom in by scrolling up Fit graphs
_ Remove selected
— Zoom out by scrolling down Remove all
Save as... D
* Panning is performed via a left-click and drag
— Pan right by left-click and dragging left e o = Plot2D Options
— Pan up by left clicking and dragging down Chart Property Value
Legend v u-235 mt=101 capture
Plot Legend can be dragged to 9 positions via left-click and Axes T T Ta—
drag v Line Color B (0, 255] (255)
Red 0
Plot attributes (color, style, etc.) can be changed via context Sreen -
menu Plot options Alpha 255
Line Weight 0
. . . . Scatter Styl N
Reset to original extents via context menu Fit graphs === e
b
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Plot Controls | Hands On

e Click File > Open file... and open
Advanced User_Interface/ChartPlot/
binned.chart

006 Navigation €3 binned.chart
 Observe the binned.chart file become S—
visible in the Navigation panel and a Filter 1feries x y y

new binned.chart text editor tab :

3
»  document

4
] ] .__/" .File Edit View Run Help B | “:SCA'.-E
* Note the Navigation panel’s — P
. : L  Table
PIOttable ICOn Fv”te;inned_chan Distribution 11: a binned histogram
_bggm_ 018 v —e— True PDF

* Double left-click the binned.chart > -

document plottable item to plot the .

entire document I pe——
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Plot Conftrols | Hands On Graph Selection

o Select the green Sampled PDF graph

via a left-click on the green line

—eo— True PDF

* Observe the selected graph turn blue, the 5] Sampled PDF
Legend graph entry text color become o  Sampling

blue with line style emphasized via a blue
box, and the cursor location include the

graph name Sampled PDF

 Alternatively, a graph selection can be [.9975 . 0.095893 :: Sampled PDH]
made in the Legend via a left-click of the
graph name

» Deselection is accomplished by a left-click
In an empty plot location
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Plot Controls | Hands On Zooming and Panning

LEa  Table
Distribution 11: a binned histogram
0.18 & & & A T
] L] L ]
« Zoom in to the graph peak via scrolling — T nraror
o  Sampling
up % 0.16
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%‘ 0.15
§ & i (::] BB o
% 0.14 d w
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0.12
1.8 1.2 -0{6 0 0.6 1.2
abscissa val lue
LGS Table
Distribution 11: a binned histogram
0.2+
—e— True PDF
—eo— Sampled PDF
L L] 0.19 s Ji
 Pan down via left-click and drag down c > S
g 0.18 — = ¢ @ . @
z m L
@ 017
3
Z
-‘E 0.16
g
0.15
0.14 ¢ -
%OAK RIDGE =¥ a2 06 0 0.6 T2
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Plot Controls | Hands On Legend Position

 The Legend can be positioned in 9
locations the default is upper-right corner

» Left-click and drag the Legend to the
upper-left corner

* Observe the Legend snap from the
upper-right corner to the upper-center to
the upper-left corner
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Plot Conftrols | Hands On Plot Options

» Right-click on the Plot and select Plot | proraphe |
options Remove all

Save as... >

T

« Chart allows changing the plot title’s

— text,
| NON | «= Plot2D Options
— font,
Property Value
- COIOr, and Legend v Title Distribution 11: a binned histogram
e eua Axes Visible ' True
— VISIbI|Ity v Font A [.SF NS Text, 19]
Graphs (3) -
Family Al Bayan
Point Size 19
Bold ~ True
Italic ~ False
Underline ~ False
Strikeout ~ False
Kerning ~ True
v Color Il (0,0, 0] (255)
Red 0
Green 0
Blue 0
Alpha 255
%OAK RIDGE e -
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Plot Controls : Plot Options Chart Changes

 In the Title Value column remove the existing title and enter ChartPlot Tutorial

* Observe the Y W R B

Plot Tab title and Plot Table
Plot Title update ChartPlot Tutorial

02
- | —e— True PDF

—eo— Sampled PDF

0.19 = o  Sampling
s @ O = Plot2D Options
‘g Property Value
7 | Legend | T|tIe . Cl\artPIot Tutorial R
3 | Axes Visible True
g | v Font A [SF NS Text, 19]
S _ Neanha (0) e -
8
e
a
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Plot Controls : Plot Options Legend

* Legend allows changing the legend’s font and visibility
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[ NON ) «= Plot2D Options
Chart Property Value
_ visbe VR
Axes v Font A [.SF NS Text, 13]
I
Pl Bold ~ False
Italic " False
Underline " False
Strikeout " False
Kerning ' True
—e




Plot Controls : Plot Options Legend Changes

= Plot2D Options

rt Property Value

* Click the Font editor ellipsiS « « Legend e
Axes v Font elvetica,
— Note the ellipsis button will appear when the Graphs (3 Foin 555 Yy
Value column field is selected ®e-®  selectiont
— Platform-specific (Windows, Mac, Linux) Font passaiinat il i e E
. . onts ocnin egular
chooser may appear different than illustrated English Comic SansMS | Oblique o
Favorites Copperplate Light 10
Recently Used Courier Light Oblique 1
Fixed Width i 12
Didot Bold Oblique 13
odern Futura
 Change the Typeface to be Bold vor 1
Traditional Georgia 24
. . e Gill Sans
» Click OK to close the Font editor e o

Cancel

Observe the Legend items become Bold | o2}

—e— True PDF
—e— Sampled PDF
o Sampling

0.19 [
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Plot Conftrols : Plot Options Axes

e Axes allows changing axis

[ NON «= Plot2D Options
— visibility,
Chart Property Value
— label text, Logend > XeAxis
v Y-Axis
— text font and color, sxes Visible  True
Scal li | Graphs (3) Label probability density function
— Scale (linear or log), » Label Color B [0, 0, 0] (255)
_ » Label Font A [.SF NS Text, 13]
ran g e, Scale Linear
. grld Range Min 0.133218
! Range Max 0.202769
— tick label font and attributes gange Reversed ! GFa'SG
. _ rid ubGrid
(rOtathn, preC|S|0n, etC.) » Tick Label Font A [.SF NS Text, 13]
Tick Label Rotation 0.00
Tick Label Type Number
Tick Label Precision | 6
Tick Label Number ... | gb
Tick Label Date/Ti... | hh:mm:ss dd.MM.yy
%OAK RIDGE
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* adaptive sampling — conducts intelligent sampling of the data points providing significant
speed up when many data points are involved. Default is on.

%

e Graphs allows changing
— graph name,
— line style, color, and weight,
— scatter style, and size,
— pen style,
— adaptive sampling®,
— errors bars.
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Plot Conftrols : Plot Opfions Graphs

= Plot2D Options

Chart
Legend
Axes

Graphs (3)

Property Value
v True PDF
Name True PDF
Line Style StepLeft
» Line Color Il [0, 0, 255] (255)
Line Weight 1
Scatter Style ® Disc
Scatter Size 6.00
Pen Style Solid
Adaptive Sampling | True
Error Bars Both
v Sampled PDF
Name Sampled PDF
Line Style StepLeft
» Line Color B [0, 128, 0] (255)
Line Weight 1
Scatter Style ® Disc
Scatter Size 6.00
Pen Style Solid
Adaptive Sampling True
Error Bars Both
v Sampling
Name Sampling
Line Style None
v Line Color [l (255, 0, 0] (255)
Red 255
Green 0
Blue 0
Alpha 255
Line Weight 1
Scatter Style O Circle
Scatter Size 6.00
Pen Style Solid
Adaptive Sampling True
Error Bars Both




%

e Change the True PDF Scatter Style to PlusSquare

Plot Controls : Plot Options Graph Changes

* Observe the True PDF Legend entry style update

* Click OK to close the Options dialog
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¢ ChartPlot Tutorial

® 0 « Plot2D Options
Chart Property Value
Legend v True PDF
3 Name True PDF
Axes Line Style StepLeft
v Line Color I [0, 0, 255] (255)
—3 Red 0
Green 0
Blue 255
- Alpha 255
Line Weight 1 o
Scatter Style i PlusSquare
— Scatter Size 6.00
= e

—m— True PDF
—e— Sampled PDF
Sampling

I o




Plot Controls : Graph Removal

3 ChartPlot Tutorial

. Select the Sampled PDF

h via left-click the L e g0
graph via left-cli e

graph in the plot or in the oo B i

Legend g -
. . . ET " Plot options
 Right-Click anywhere in graphs
:
the plot and select fomoveal

Remove selected = L._L,,_.u_a_g_,]

]

QL Table
ChartPlot Tutorial
* Observe the Sampled ol o semos
PDF is removed from the g o
plot and Legend
%QAK'&B{DGE 38 EY] 4):)5“56 . ) 06 12




Plot Controls : Graph Addition M I

Filter
* In the Navigation panel e
right-click the Sampled PDF v & document
« select Add graph to  charioptions
“ChartPlot Tutorial” P
New plot

 Observe the Sampled PDF

is added to the Plot and N R
m Table
L eg en d ChartPlot Tutorial
» Plot graphs can be added to, [~ =
any plot that has matching | [ o= _Sempled poF
axis names § ot SSEN
.:;% 017 F [1.72774.0.1775639]
® & & & @ M"m
%9 AKal]s{DGE -11.8 -1I‘2 _O;iscissa value (I) 0?6 1.I2
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Plot Conftrols : Plot Options Graph Pen Style

« Right-click the plot and select
Plot Options

e Update the Sampled PDF Pen
Style to be Dashed

» Click OK

* Observe the update in the plot
legend and plot, and the
improved visibility of True PDF
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probability density function

= Plot2D Options

Chart Property Value
Legend v Sampled PDF
Name Sampled PDF
Axes Line Style StepLeft
Graphs (3) v Line Color [ [0, 255, 0] (255)
Red 0
Green 255
Blue 0
Alpha 255
Line Weight 1
Scatter Style ® Disc
_ ScafterSize  ]6.00
__Pensye________|F =
[ Plot  [RETE
ChartPlot Tutorial
0.2+
—m— True PDF
o19l| © Sampling
----- Sampled PDF
0.18 po—B o & & 5 ® @ g &
0.17
0.16
0.15
& &P L o—2 8 &
0.14 o 7 ~o9ol e D :
1 1 1 1 1 1
-1.8 -1.2 -06 0 0.6 1.2

abscissa value




Plot Controls : Save As PDF

Plot options
. Fit graphs |
e Save as PDF uses Scalar Vector Remove selected

Remove all

Graphics (SVG) to improve
iIncorporation into reports

« Right-click the plot and select

Save as- - > PDF .[Div.g e = ChartPlotTutorial.pdf (1 page)il - o
« Save as ChartPlotTutorial.pdf ChartPlot Tutorial
* Open in your PDF viewer and S

observe report-ready figure

® Beo—® ® & o
014} = bl " e
L L 1 1 L 1
-1.8 -1.2 -0.6 0 0.6 1.2
abscissa value

%OAK RIDGE

National Laboratory




Plot Controls : Save As SPF —
- Plot options
« Save as SPF preserves range and all data TROrapns | e
(outside zoom) for collaboration __Remove all |
PDF
* Right-click the plot and select Save as... > SPF | B
e Save as ChartPlotTutorial.spf ® . o o .'-9 PF v
e Open the SPF file via File > Open file... and
select ChartPlotTutorial.spf T
* Observe the ChartPlotTutorial.spf S p— R
available in the Navigation panel
 Double left-click the £ At

ChartPlotTutorial.spf > document
plottable item

probability den:

e Observe the new plot

- bo® o @ @ o
014 ® ® @ ® " e
1 1 1 1 1 1
Ky A : 1
S
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Plot Controls : Fit graphs

* Right-click on the plot and select Fit graphs to zoom out to the extents of the

graph data Plot options
o Useful for quickly identifying the data extents and features | Homove selected
Save as... >
W Table
ChartPlot Tutorial
0.18 |-

| | —&— True PDF
I o Sampling
015 | - -- Sampled PDF

012 -
0.09

0.06 -

probability density function

0.03 -

[1.61765, 0.0210547

M 1 M M 1 N M 1 N N 1 M N 1 M N 1 M M 1
45 -3 -15 0 1.5 3 45
abscissa value
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Plot Controls : Plot Options Mentionables

 When the plot is of bars the Bars menu allows changing bar graph name

 When the plot is a color/heat map the Color Map menu allows changing color
map graph name and color gradient
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Plot

P | OT TO b | e True PDF Sampling Sampled PDF

-5.000000e+00 0.0357143 0.0357143

e To see graph data select the Table plot tab 49500006400 0.03543

-4.850000e+00 0.03617

 Row, Column, and Table selections allow easy

copy-and-paste into Excel, etc. -4.7500000+00 0.03572

-4.650000e+00 0.03592
-4.550000e+00 0.03579
Plot Pt RCI ot IS
True PDF Sampling ~ Sampled PDF True PDF  Sampling  Sampled PDF True PDF  Sampling  Sampled PDF 0 03607
-5.000000e+00 0.0357143 0.0357143 -5.000000e+00 0.0357143 0.0357143 -5.000000e+00 NONeRIyA LX) | 0.0357143 }
-4.950000e+00 0.03543 -4.9500006+00 0.03543 -4.950000e+00 | 0 03571
-4.850000e+00 0.03617 -4.850000e+00 0.03617 -4.850000e+00
-4.750000e+00 0.03572 -4.750000e+00 0.03572 -4.750000e+00 0 . 03538
-4.650000e+00 0.03592 -4.650000e+00  0.03502 -4.6500000400 |
-4.550000e+00 0.03579 -4.550000e+00 0.03579 -4.550000e+00 O . 0352
-4.450000e+00 0.03607 -4.450000e+00 0.03607 -4.450000e+00
-4.350000e+00 0.03571 -4.350000e+00 0.03571 -4.350000e+00 0 . 03533
-4.250000e+00 0.03538 -4.250000e+00 0.03538 -4.250000e+00
-4.150000e+00 0.0352 -4.150000e+00 0.0352 -4.150000e+00 0 071 4286 0 071 4286
-4.050000e+00 0.03533 -4.050000e+00 0.03533 -4.050000e+00 ‘
-4.000000e+00 [VNOrALPLT] 0.0714286 -4.000000e+00  0.0714286 0.0714286 -4.000000e+00 MOXoraPPL:T3) ‘ 0.0714286 0071 22
-3.950000e+00 0.07122 -3.950000e+00 0.07122 -3.950000e+00 ‘ 0.07122
-3.850000e+00 0.07318 -3.850000e+00 0.07318 -3.8500006+00 ‘ 0.07318 0 0731 8

-3.750000e+00 0.07061 -3.750000e+00 0.07061 -3.750000e+00 ‘ 0.07061

0.07061

-3.650000e+00 0.0716 -3.650000e+00 0.0716 -3.650000e+00

0.0716

o~~~ o~ N A a
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Plotting | Review

e You are now practiced in
— Graph selection, removal, and addition
— Graph zooming via mouse/trackpad scrolling
— Graph panning via left-click and dragging
— Graph Legend position adjustment via left-click and dragging
— Graph data table acquisition
— Plot attributes (color, style, etc.) via context menu Plot options
— Reset to original extents via context menu Fit graphs

* Questions?
e Close all open documents via File > Close All

* Close all tabs via right-clicking any tab and selecting Close all tabs

%OAK RIDGE
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Continuous Energy :

M "u(-"1-235)mt=(11502) | By type (Neutron, Photon), isotope,
A M P X C ro SS S e C -l- I O n D O TO v cve,\’:;ﬂt,rs:df.xml temperature (K), and reaction

v u-235
v 293
AMPX Cross Section Data is available in multigroup (MG) and o et o
continuous-energy form and is located at ${SCALE}/data. Because the "y umi-so2phoonconsat
files do not have a unique extension, the user must load them v selerovizanagigl
specifically by type. v
» u-234
v u-235

« Load MG XS data via File>Open multigroup library... v Gamma

v Reaction XSecs
/ u-235 mt=502 photon.coh.scat
v Transfer Arrays

 Load CE XS data via File>Open continuous-energy library... " % mcsoe proton con e

u-235 mt=502 photon.coh.scat OK p0
s u-235 mt=502 photon.coh.scat OK p1

« CE XS data are displayed hierarchically 1298 mi—502 photon coh sca 0K b3
/ u-235 mt=502 photon.coh.scat OK p4
/ u-235 mt=502 photon.coh.scat OK p5

— by Neutron or Photon, Isotope, Temperature (K), and Reaction. v Neuron
v eaction eCs
New file... %N R / u-235 mt=1 total
1 1 1 New ORIGAMI Automator project... 03N
« MG XS data are displayed hierarchically e Prol >z
penifios #0 > u-239
. Open ORIGAMI Automator project...  {+30 .
— By Isotope, Neutron or Gamma, Reaction XS Open ORIGEN concentration fie... > w2t
or transfer array. Open UNF-ST&DARDS time series... » u235-uo2
.
Open continuous-energy library... Multi group :
Open covariance library... By isotope, type (Gamma, Neutron),
Open ORIGEN gamma data... dimension (1d - reaction xs, 2d - transfer array),
Recent files > temperature, and reaction
Recent ORIGAMI Automator projects
Reload #R
Save #S
Save as... 0 38S
Save all
Close rW
Close all T 8W
Print #P
Settings... 3,
Reset settings
%.0AK RIDGE i %Q
National Laboratory




BEile} Edit View Run Help

AMPX XS | Hands On Jralien Bo.. e

New ORIGAMI Automator project... 3N
: H H 1 Open file... %0
* C_:IICk Flle > Open multlgroup Open ORIGAMI Automator project... 7+ 380
||brary___ and open Open ORIGEN concentration file...
Open UNF-ST&DARDS fi ies...
Advanced_User_Interface/AmpxMG/ pe" — e Series
example'sgrp'mg Open continuous-energy library...
_ Open covariance library...
* Observe the example-8grp.mg file Open ORIGEN gamma data...
become visible in the Navigation — —
panel
(% ) Navigation Filter
v h-3
» Neutron
h-3
he-4 v Neutron
v Reaction XSecs
. 7 he-4 mt=1 total
* Double left-click each (h-3, he-4) to /. he-4 mt=2 elastic
. . . / he-4 mt=1007 thermal.scat
load individual data sets into Fulcrum he-4 mt=1099 weight functon
e-4 mt=2000
— Because MG libraries can be large Fulcrum :e-4 mt=2022 within-grp.scat
: / 4 mt=3002
in 6.3 (beta 12+) no longer loads all data e mt_3099
%9&‘&5{?% B Transfer Arrays




AMPX XS | MG Hands On

 romet oo _ |
ﬁ Table
* Plot h-3 mt=1 total and b3 mtet totad
the he-3 mt=1 total on
separate plots 2 e
e Split the Fulcrum :
workspace by dragging ; -
the he-4 mt=1 total tab L O N O O O O T A e e
and dropping it at the 10€ 105 0.0001 0.001 0.01 0.1 1Energy(e1V(; 100 1000 10000 100000 108 107
bottom-center (on top
: ' Ay am-ton RS
of ‘Energy (ev) axis = —
label) of the plot he-4 mt=1 total
e Change the Legend _ he-t mi ot
position to not overlap 3
the data g
@
O 1t 1
%Qéﬁlsy?tGE 10 105 0.0001 0.001 0.01 0.1 1Energy (91\/(; 100 1000 10000 100000 10 107




AMPX XS | Hands On

%

Click File > Open continuous-energy library...

and open Advanced _User_Interface/AmpxCE/
example.ce.xml

Observe the example-ce.xml file become visible
In the Navigation panel

Expand the Neutron and subsequent h-3 and

he-3 Navigation item and observe their available
temperatures

Double left-click each 293 (h-3, he-4) to load

iIndividual temperature data sets into Fulcrum

— Because CE libraries are large Fulcrum doesn’t load all
temperature data automatically

Observe the nuclide reaction listed in the
Navigation panel

OAK RIDGE

National Laboratory

v example.ce.xml
v Neutron
v h-3
v 293
» h-3mi=16 n,2n
» h-3 mi=1 total
» h-3 mi=2 elastic
» h-3 mt=3 nonelastic
900
v he-4

» he-4 mt=1 total
» he-4 mt=2 elastic
900

Photon




AMPX XS | Hands On

Expand the h-3 mt=1 total and

add the h-3 mt=1 total 293 k xs P———
to the existing h-3 mt=1 total h-3 mt=1 total
multigroup plot i V| —remroa
&

Expand the he-4 mt=1 total and N
add the he-4 mt=1 total 293 k S U N S S SN SN SO MU === S
xs to the existing he-4 mt=1 Frerer €
total multigroup plot & bt o

Ll Table

he-4 mt=1 total

e Observe the comparison of the
MG and CE cross sections . — P
 Questions? ;
e Close all files and tabs 5l _ )
% Qf\ﬁI}{DE}‘; 108 105 00001 ~ 0001 001 0. 1'Energy(e1v'<; 100 1000 10000 100000 408 07



ORIGEN Gamma Data

The master photon data library, located at SCALE/data/origen_data/origen.rev##.mpdkxgam.data,

provides both discrete and continuous energy gamma lines.

* Opened via File>Open ORIGEN gamma data...
0O s SCALE
New file... ¥EN . e
New ORIGAMI Automator project... 38N File Edit View Run Help | _
5 Reload Save Saveas Close  Print Cut Copy Pastt : Undo Redo : Find
Open file... ¥0 - - k251 di
Open ORIGAMI Automator project... 430 o0 Navigton ENEEETET T o | <
Open ORIGEN concentration file... Table
Open UNF-ST&DARDS time series... Filter ﬁ
bk-251 discrete
Open multigroup library... » ag-115 c
Open continuous-energy library... » ag-115m "% 0.24
Open covariance library... > ag-116 o 0.2 -
Open ORIGEN gamma data... > ag-ﬂsm g 0.16 | —— bk-251 disarete |
> ag- 2 012
Recent files > > ag-117m 2 008
Recent ORIGAMI Automator projects > 39'112 g 0.04 | I 1 | |
> ag-118m = 0By 1 I 1 I L | . |
Reload %R » ag-119 g 0 0.03 0.06 0.09 0.12 0.15 0.18
» ag-120 Photon energy (MeV)
Save $8S v ag-120m
Save as... {4 8S s g ;21ag-120m discrete
Save all > ag-122 OUS €3 ag-123 continuous I < IT
Close BW > ag-122m ﬁ Table
Gl 3w . ag-123 123 continuous =
F c
Print = : :ggg % ag-123 continuous
: - $ 0.036
Settlngs.... 38, : :gjgg g 0.03 -
Reset settings > ag-128 2 ggfg | ag-123 continuous
_ » ag-129 5 0
Exit *Q > ag-130 2 0.012
» al-26 < °-°°g
R 1 1 1 1 1 T T 1
> al-28 g 1 2 3 4 5 5 7
> al-29 S Bh VeV
» al-30 2 oton energy (MeV)
» _am-239
%OAK RIDGE B
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O Navigation

u-235

Covariance Data

v mt=1 total
v u-235
v u-235-mt=1 total to u-235-mt=1 total

Covariance Data is available in SCALE/data. Because the files do not o omic totalto a3 iz ol - Govarianoe matt T
v u-235-mt=1 total to u-235-mt=102 n,gamma

have a unique extension, the user must load them specifically using 2 235mieT totel o 1-235. <102 . garmma - Gorelation oeffcient mati
F - I > 0 - I . b 2:;5 u;2\:|55t-rtntl=t1 totgzlstso u;2:13g-fr'nt='102 n,gamma - Covariance matrix
v u-235-mt=1 total to u-235-mt=18 fission
e pe n covariance libra ry e / u-235-mt=1 total to u-235-mt=18 fission - Correlation coefficient matrix
u-235-mt=1 total to u-235-mt=18 fission - Covariance matrix
v u-235-mt=1 total to u-235-mt=2 elastic

1 11 1 s u-235-mt=1 total to u-235-mt=2 elastic - Correlation coefficient matrix
» Correlation coefficient matrix color map plots 23 mist ofal o u-285-mi=2 alastc - Corelaton coeff

u-235 mt=1 total - Std dev by group

° 1 1 » mt=1018 chi
Covariance matrix color map plots ! i gamma Correlation Goafliciont and
> mi=18 fission Covariance Matrix
1 1a+i > mt=2 elastic Color Map Plots
» |sotope Reaction Standard Deviation by energy or group graph plots > o ?
v u-235
. v u-235-mt=4 n,n' to u-235:m
New file... ¥N s u-235-mt=4 n,A"to u-235-g=2 elastic - Correlation coefficient matrix
New ORIGAMI Automator project... 8N / u-235-mt=4 n,n' to u-235-mt=2 elastic - Covariance matrix
v u-235-mt=4 n,n' to u-235-mt=4 n,n'
Open file... $0 / u-235-mt=4 n,n' to u-235-mt=4 n,n’ - Correlation coefficient matrix
Open ORIGAMI Automator project... 0 %0 / u-235-mlt=4 n,n' to u-235-mt=4 n,n' - Covariance matrix
Open ORIGEN concentration file... / “ggg "‘:j nn'- gig ge" gy energy
Open UNF-ST&DARDS time series... v midse - S eV by grofp
. . v u-235
Open multigroup library... v u-235-mt=452 nuppar to u-235-mt=452 nubar

Open contiuous-nergy library... t=452 nubar - Correlation coefficient matrix
Open covariance library... Standard Deviation t=452 nubar - Covariance matrix

Open ORIGEN gamma data... Graph Plots
Recent files .F‘Ie :d‘t View Fun te “= SCALE v mt=4
Recent ORIGA ° =" ™ v u-235
Reload Save Saveas Closetab Print Cut Copy Paste Undo  Redo Find v u-235-mt=455 delay.fission.n to u-235-mt=452 nubar
Roloed | u2os-mi=t total o u-235-mi=t tota - Covariance matrix [ | 6 u-235mi=t total to u-235-mi=1 total - Correlation coeficient matrix__ [ / u-235-mt=455 delay.fission.n to u-235-mt=452 nubar - Correlation coefficien
| [Pt RS (Pt R u-235-mt=455 delay.fission.n to u-235-mt=452 nubar - Covariance matrix
Save DA y _ . . DO DA _ . v u-235-mt=455 delay.fission.n to u-235-mt=455 delay.fission.n
Save as u-235-mt=1 total to u-235-mt=1 total - Covariance matrix u-235-mt=1 total to u-235-mt=1 total - Correlation coefficient matrix , u-235-mt=455 delay.fission.n to u-235-mt=455 delay.fission.n - Correlation
0.00032 s u-235-mt=455 delay.fission.n to u-235-mt=455 delay.fission.n - Covariance n
Save all 10 5,000 10 09 s u-235 mt=455 delay.fission.n - Std dev by energy
‘ :i :i ors /  u-235 mt=455 delay.fission.n - Std dev by group
Close 76 0.00024 7 . g v mt=456 prompt.fiss.n
Close all S g 00002 o S o : os & v u-235 .
. | % 000016 B S 120 i g v Uu-235-mt=456 prompt.fiss.n to u-235-mt=452 nubar
Print %” 142 ’ g g 142 045 g / u-235-mt=456 prompt.fiss.n to u-235-mt=452 nubar - Correlation coefficient |
| & 164 0.00012 @ o 164 FT—’ 1 [ 05 8 s u-235-mt=456 prompt.fiss.n to u-235-mt=452 nubar - Covariance matrix
Settings... 186 510+ 186 S=mL L - v u-235-mt=456 prompt.fiss.n to u-235-mt=456 prompt.fiss.n
Reset settings 208 ) 208 “ IR B L 0.5 /  u-235-mt=456 prompt.fiss.n to u-235-mt=456 prompt.fiss.n - Correlation coe
‘ zzg 410% zzg e . / u-235-mt=456 prompt.fiss.n to u-235-mt=456 prompt.fiss.n - Covariance mat
EXIt 252 234 216 198 180 162 144 126 108 90 72 54 36 18 0 252 237 222 207 192 177 162 147 132 117 102 87 72 57 42 27 12 g u-235 mt=456 prompt.f!ss.n - Std dev by energy
/ u-235 mt=456 prompt.fiss.n - Std dev by group

= | Energy group Energy group
FOAK RI
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Covariance | Hands On

e Use File > Open Covariance
Library... to open the SCALE/data/
scale.rev??.252groupcov7.1

e Observe the 252groupcov?7.1
display in the Navigation panel

 In the Navigation panel’'s Filter
field enter u-235.mt=18

— Note the period (.) indicates a match of
anything and finds item labels with
either a space or hyphen

006

Navigation

Filter

v scale.rev08.252groupcov7.1
» ac-225

S

e Observe all matches presented
%OAKRIDGE

National Laboratory

(x M =] Navigation

u-235.mt=18

v scale.rev08.252groupcov7.1
v au-197
v mt=102 n,gamma
v u-235
v au-197-mt=102 n,gamma to u-235-mt=18 fission
au-197-mt=102 n,gamma to u-235-mt=18 fission - Correlation coefficient matrix
au-197-mt=102 n,gamma to u-235-mt=18 fission - Covariance matrix

v li-6
v mt=105n,t
v u-235
v li-6-mt=105 n,t to u-235-mt=18 fission
li-6-mt=105 n,t to u-235-mt=18 fission - Correlation coefficient matrix
li-6-mt=105 n,t to u-235-mt=18 fission - Covariance matrix
v u-235
v mt=1 total
v u-235

v u-235-mi=1 total to u-235-mt=18 fission
u-235-mt=1 total to u-235-mt=18 fission - Correlation coefficient matrix
u-235-mt=1 total to u-235-mt=18 fission - Covariance matrix
v mt=18 fission
v pu-239
v u-235-mt=18 fission to pu-239-mt=18 fission
u-235-mt=18 fission to pu-239-mt=18 fission - Correlation coefficient matrix
u-235-mt=18 fission to pu-239-mt=18 fission - Covariance matrix
v u-235
v u-235-mt=18 fission to u-235-mt=102 n,gamma
u-235-mt=18 fission to u-235-mt=102 n,gamma - Correlation coefficient matrix
u-235-mt=18 fission to u-235-mt=102 n,gamma - Covariance matrix
v u-235-mi=18 fission to u-235-mt=18 fission
u-235-mt=18 fission to u-235-mt=18 fission - Correlation coefficient matrix
s u-235-mt=18 fission to u-235-mt=18 fission - Covariance matrix
/ u-235 mt=18 fission - Std dev by group
v u-238
v u-235-mt=18 fission to u-238-mt=102 n,gamma
u-235-mt=18 fission to u-238-mt=102 n,gamma - Correlation coefficient matrix
u-235-mt=18 fission to u-238-mt=102 n,gamma - Covariance matrix
v u-235-mt=18 fission to u-238-mt=18 fission
u-235-mt=18 fission to u-238-mt=18 fission - Correlation coefficient matrix
u-235-mt=18 fission to u-238-mt=18 fission - Covariance matrix
v mi=2 elastic
v u-235



Covariance | Hands On Std Dev

e Plot the u-235 mt=18 fission — Std dev by energy
* Observe the ~78% std-dev @ ~2.2 keV

€ u-235 mt=18 fission - Std dev by energy

Table
u-235 mt=18 fission - Std dev by energy

80
70 Lm—a—m U035 mi=18 fission]

=
o
_‘:‘; 60
2 50
T 40 u-235 mt=18 fission
8 30
c
g 20
w0
2 10 r
e o~ M - e & ol Ny e Y
0.1 PP P P P P P | P | P P | P | P | P |
10€ 105 0.0001 0.001 0.01 0.1 1 10 100 1000 10000 100000 108 107
Energy (eV)
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Covariance | Hands On Correlation Coefficient Matrix

 Plot the u-235-mt=18 fission to
u-235-mt=18 fission —
Correlation coefficient matrix

e Close all files and tabs

« Remove the Filter u-235.mt=18
fission
— If you forget subsequent file content may

not be displayed because it doesn’'t match
the filter

%OAK RIDGE
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u-235-mt=18 fission to u-235-mt=18 fission - Correlation coefficient matrix

18
27F
36 E
45 F
54 F

72F
81f
Q0 E
99 F
108 E
s 17
> 126 F
5’ 135 F
144 £

w

153

.:E- Table

162 —

1718
180 F
189
198 £

207 B
216 £
225
284 ¢
243 F
252 F

252 239 226 213 200 187 174 161 148 135 122 109 96 83 70 57 44 31 18 5
Energy group
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ORIGEN Isotope Concentration Data (F71)

Origen concentration data contains results from depletion, decay, and activation
calculations. The plot capabilities are centered about the expected Fulcrum
interactive plot controls with the addition of a more familiar PlotOPUS -style set of
controls.

@ [ = SCALE
File Edit View Run Help
PY 4 Reload Save Saveas Closetab  Print Cut Copy Paste Undo Redo Find
Easy selection e
of state information ... &
State 30 T+8.06398e+07
to dlSpIay St:t231 T:8.35198:+07

State 32 T+8.63997e+07

State 33 T+8.92797e+07 108
State 34 T+2.4696e+08

- Easy display

Of n u Cl Id eS O r Data filtering (via Opus) r_. v
elements by id et - puip
orc at eqo [symnuc] u-235 pu238 ; —e— U238
u-236 —+— u235
g ry «— u239
. | — np239
¢ Easy dlSpIay Of [symnuc] filter set 134
[ . : X i . ‘ —«— xe133
different units R e L I A Sutiotl
(Decay M ass Fission products 1F ap -»-- Tolals
’ ’ ———— . .
oz : il e
Number). | , .
[plot units] Ci 0.01
L C - 5 0% o8 2 s 5 23 X
[time units] years E Time (years)
National Laboratory




ORIGEN F/1 Special Plot Controls (PlotOPUS)

- Navigation allows selection of state information at a given time point
- [Elements] allows display of results by element instead of nuclide
+ [SymNuc] allows specifying nuclides or elements to include in the plot
- [Libtype] allows display of nuclides or elements contained in the light elements, actinides, and fission product isotope sets
- [Nrank] allows limiting the display of the top contributors

- Time, Plot, and Sort Units allows changing the X and Y axis and the nuclides or elements displayed based on contribution

[ ] o w SCALE
File Edit View Run Help

Reload Save Saveas Closetab  Print Cut Copy Paste Undo  Redo Find

| Demonsration.f71 . Origen Concentration State and Time

Navigation

State 1 T+0

State 2 T+2.87997e+06
State 3 T+5.75994e+06
State 4 T+8.63991e+06
State5T+1 15199e+o7 elements : display results by element [ S u235
instead of nuclide. ' I _ .~ u239
Data filtering (via Opus) \\ Tl r1p239
| ‘ SymNuc : Symbolic notation of g T —— 1134
Hzis] nuclides or elements to be \ . xel33
P —— . N\
[symnuc] - displayed on the plot. \ Subfotals
. I I E—
LibType : Identifies sublibrary to Y -+ Totals
include for nuclide/element plots. \,
- i I I S \\
[symnuc] filter set = NRank - Total number of
[libtype] Light elements nucl_ldes or elements to be
[ Actinides displayed on the plot.
Fission products
[nrank] 5
[plot units] Gi _ Sort _Unn_s :_u_mt by which [sc_)tope
display is prioritized (Top contributors). B
[sort units] Ci 1 I |
6 7 8

4 1 1
[time units] years Time Units : unit to display on X axis. Time (years)

%OAK RIDGE
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ORIGEN F/1 Plotting

Il Requirement !!

 The F71 plotting requires the ORIGEN decay data which is located in the SCALE
DATA directory (data/origen_data/origen.rev??.decay.data)

 When plotting an F71 without the decay data a blank plot is presented

* Fix this via the File > Settings > Environment > Decay Data

«= Settings

Filter Sets SCALERTE /Applications/SCALE-6.3.b11.app/Contents/Resources/bin/scalerte
Standard Composition /Applications/SCALE-6.3.b11.app/Contents/Resources/data/scale.rev40.sclib
00 @ | = Settings R
Decay Data /Applications/SCALE-6.3.b11.app/Contents/Resources/data/origen_data/origen.rev03.decay.data
Filter Sets SCALERTE /Applications/SCALE-6.3.b11.app/Contents/Resources/bin/scalerte
i s Standard Composition /Applications/SCALE-6.3.b11.app/Contents/Resources/data/scale.rev40.sclib
Text Editor Template Engine /Applications/SCALE-6.3.b11.app/Contents/Resources/etc/TemplateEngine/dist/TemplateEngine.jar

1 Templates Directory

Vulcan

%A

/Applications/SCALE-6.3.b11.app/Contents/Resources/etc/Templates

/Applications/SCALE-6.3.b11.app/Contents/Resources/bin/vulcan

Cancel OK




ORIGEN F/71 | Hands On Initial Ploft

* Use File > Open file... and open the
Advanced_User_Interface/OrigenF71/example.f71

€3 example.f71
Navigation
® Observe the State 1 T+0
. . State 2 T+8.1e+06
Navigation State set State 3 T+1.620107 P
State 5 T+3.24e+07 Y ¥ ¥ —
are all default oS T lozeid T A B
selected and plot the |  sueieing i o ool [ ot
. . . g i a
multicycle irradiation | e 1000 | o letas
: [symnuc] E 100 _ Subtotals
and decay times I . Totls
A
&
[symnuc] filter set a %.’ 1 ‘
[libtype] (7 Light elements 01 F
« Observe the default 2 Aciices Sl
0 . Fission products TP
plot Data filtering o i : oot |
[plot units] gamma-watts &) 0.0001;_ |
[sort units] gamma-watts ﬁ Ell: _—
% QAIEJB:I[)DGE [time units] years E Time (years)
ation: aofatory




ORIGEN F/1 | Hands On Units
« Update the Plot and Sort Units to be g/cm3

Navigation m Table

State 1 T+0
State 2 T+8.1e+06
State 3 T+1.62e+07

State 4 T+2.43e+07 106 | Ittt mcentmmumut ool pupugugisisususususus {SuSuSuSUSUSUSUSUSUSuSuSUS =%
State 5 T+3.24e+07 — + u238
—«— 016
Data filtering (via Opus) uz35
[elements] 100000 |
— e U236
(YIS T Subtotals
2} T, -« Totals
E -
:3’ 10000 | e
[symnuc] filter set g - .
[libtype] Light elements
Actinides
Fission products 1000 -
[nrank] 5 z
[plot units] g/cm3
|
[sort units] g/cm3 - 100 1 1 I T T T
0 1.5 3 4.5 6 7.5 9
[time units] years Time (years)
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ORIGEN F71 | Hands On NRank

e Update the Nrank to 10 to illustrate additional Mass (g/cm3) contributors

Navigation m Table

State 1 T+0
State 2 T+8.1e+06
State 3 T+1.62e+07

State 4 T+2.43e+07 L R e s 3
State 5 T+3.24e+07 I . u238
alé o 4 C —_— 016
Data filtering (via Opus) B u235
. 100000 —— pu238
[elements] I
I - e U236
I | - xe136
g e e pu240
% 10000 - R - —w— xel134
2 —+ bal38
[symnuc] filter set g 1a139
[libtype] Light elements --+-- Subtotals
Actinides 1000 - Totals
Fission products
[nrank] 10 °
[plot units] g/cm3 100
[sort units] /cm3 2 | - | A R S
9 . 0 1.5 3 4.5 6 7.5 9
[time units] years Time (years)

%OAK RIDGE
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ORIGEN F/1 | Hands On Elements and LibType

e Check the Elements checkbox to consolidate isotopes
 Uncheck the

Fission Products [2==rer
checkbox *Piot JRCTE
State 1 T+0
. State 2 T+8.1e+06
State 3 T+1.62e+07
e Select neptunium S Trpaery OO —————— -
State 5 T+3.24e+07
(np) ale o 402¢e+0 100000 *+*** = +*s s o s s s wssee
Data filtering (via Opus) 10000 |
[elements] 1000 L
[symnuc]
— 100 +
(2]
E
3  10f —— he
[symnuc] filter set g 1L h
[libtype] Lightelements [ ¥ Subtotals
7 Actinides 01 Totals
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[plot units] g/cm3
- e 0.0001 F
[sort units] g/cm3 . 4:5 M é L 7?5 L sl;
[time units] ears ko Time (years)
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ORIGEN F/1 | Hands On Single State Navigation

. [} Navigation m- Table
« Single State selection e
displays a bar plot of Filtered quantity | s
e Select State 1 T+0 iy )
* Note at T=0 it is a uo2 system e — R
with only U and O .

« Use the Arrow keys to ww B S K 0

navigate the State
history from T+0 to T+2.92e+8 B ——

State 17 T+1.1016e+08
State 18 T+1.1826e+08
State 19 T+1.2636e+08

L] L]
° State 20 T+1.3446e+08 08— i B |
State 21 T+2.9214e+08 [ State 21 T+2.9214e+08
100000 —
L] L]
inventory over time
[elements] v
a 1000 | o
[symnuc]
& 100 |
E
§ 10 |
[ ] filter set o g
symnuc] filter se
B ¢ |
[libtype] Light elements
¥ Actinides 01k
Fission products
[nrank] 10 z 0.01
[plot units] g/cm3 E 0.001 |
[sort units] g/cm3 E L L L L L L L \ L L L
OAK RIDGE ) pu np  am cm c he th h SubtotalsTotals
. [time units] years u Nuclid
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ORIGEN F/1 | Hands On Multfi State Navigation

Navigation m Table
State 17 T+1.1016e+08
H - State 18 T+1.1826e+08
e Multi-State selection e -
State 20 T+1.3446e+08 s s
State 21 T+2.9214e+08 u
[] [ " L] . 100000 |
ISpl1ays time series P ot of Filtere quantlty o
Data filtering (via Opus) 10000 . R . e . . - - pu
. —w—np
[elements] 1000 L ¥ ) am
[symnuc] )
cm
 Select State 1 T+0 g ™
a —w—cC
3 10 | —« he
g ] ——th
] [symnuc] filter set ﬂ § 1L . h
* Fress tne sni ey ana arrow aown el Lt slment e Subctl
Actinides 01 / Totals
t lect multiple Stat t o —
r D —m— £
O selecC ultipie otate Sels e 0 : | :
0.001 | [ -
[plot units] g/cm3 s
[sort units] g/cm3 B 00001} | 1 1 | | .
° serve tne data upaate andad assorie B L S
[time units] years ﬂ Time (years)
| ts build i ti
Navigation [ pot IRETS Navigation QEE  Table
State 1 T+0 State 6 T+3.402e+07
State 2 T+8.1e+06 State 7 T+4.212e+07
State 3 T+1.62e+07 06 b S State 8 T+5.022e+07
State 4 T+2.43e+07 108 ¢ - State 9 T+5.832e+07 L e Snsmansnsape - ~
State 5 T+3.24e+07 —e—u State 10 T+6.642e+07 u
State 6 T+3.402e+07 100000 | o State 11 T+6.804e+07 100000 °
Data filtering (via Opus) 10000 | «— pu Data filtering (via Opus) 10000 . . - pu
) ~— np . - : —— np
[elements] 1000 L . o [elements] 1600 L . am
[symnuc] he [symnuc] . . . . om
—_ 100 — — —_ 100 | — -
a —e— am 2 ——c
i 10 +— om 5 10 - —w— he
@ [ 58 B ——th ) 2 ——th
[symnuc] filter set T g s — R S R [symnuc] filter set ] g 1L — h
[libtype] Light elements /" ~——{ --+-- Subtotals [libtype] Light elements Iy --+-- Subtotals
. 01} S Totals Actinides 3 Totals
Fission products 001 L ’ Fission products 001 L
[nrank] 10 s [nrank] 10 z
L 0.001 | . L 0.001 |
[plot units] g/cm3 H y [plot units] g/em3 ﬁ
/
. _— 0.0001 | / / ’ : 0.0001 |
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OPUS PLT

The OPUS provides an ORIGEN postprocessing capability that results in PLT files that can
illustrate nuclide or element quantities (superseded by ORIGEN F71 capability on prior slides) and
neutron or photon spectra (Not yet available in the F71 Viewer)

( JON ) ws SCALE
File Edit View Run Help
‘ Reload Save Saveas Close  Print Cut Copy Paste Undo  Redo Find
o0 Navigation 3 /projects/UIExamples/SCALE/OpusPLT/gamma_spectra.plt
Filter
gamma spectrum neutron spectrum
v gamma_spectra.plt
v  document o
/gamma spectrum at 3652.43 d 1019 101 L
v neutron_spectra.plt T et
1018 | —
~neutron spectrum at 3652.43 ¢ 1017
109 |
1016 |
1015 |
108 |
104 L
= 1013} 2
= —_ gamma spectrum at 3652.43 days = 107
2 1012} e
101 |
106 |-
1010 L
109 L
100000 |-
108 |
107 |
10000 - | neutron spectrum at 3652.43 days |
106 b 1 1 1 1 1 1 1 1 I 1 I | 1 1 1 1 1 1
0.01 0.1 1 10 10-'2 10-1* 10-'¢ 10 10 107 10-€ 10-0.00010.001 0.01 0.1 1 10
energy (mev) energy (mev)




Sensitivity Data File (SDF)

| NON )
File Edit View Run Help

Reload

Q06

Save Saveas Close Print

Sensitivity of k-eff to cross
section data

Navigation

Filter

v al-27

v mt=0 scatter
Sensitivity per unit lethargy SR o cattr (e
mt=1 total
mt=101 capture
mt=102 n,gamma
mt=103 n,p
mit=104 n,d
mt=105 n,t
mt=107 n,alpha
mt=16 n,2n
mt=2 elastic
mt=4 n,n’

Sensitivity of k-eff and
reaction rates to energy-
dependent cross section

data for each reaction of |

each nuclide in a system " e saterego
model

VVVVVVVYVYYVYY

<
«7F

mt=101 capture
mt=102 n,gamma
mt=2 elastic

4

6

mt=0 scatter

QI vvvyw

4V

-1
-1

|

mt=1 total
mt=101 capture
mt=102 n,gammé
mt=103 n,p
mit=104 n,d

Cut

Sensitivity per unit lethargy

Copy

T T

Paste

Undo

w= SCALE

Redo Find

Table

| Plot |
u-235 mt=0 scatter (region integrated)

0.0021
u-235 mt=0 scatter (region integrated)
0.00175 £ Integral Value = 0.00302201 +/- 4.01525¢-06
al-27 mt=0 scatter (region integrated)
0.0014 Integral Value = 0.00608455 +/- 2.59082e-05
0.00105 F
0.0007
0.00035 |
PR T
0 —I 1 1 1 1 ; 1 1 . 1 1 1 1 1 1
10€ 105 0.0001 0.001 0.01 0.1 1 10 100 1000 10000 100000 10¢% 107
Energy (eV)

et vty [

Add graph to "h-1 mt=0 scatter (region integrated)"
Add graph to "u-235 mt=0 scatter (region integrated)"
Sensitivity per unit lethargy

mt=107 n,alpha

h-1 mt=0 scatter (region integrated)

Table

— h-1 mt=0 scatter (region integrated)
Integral Value = 0.700989 +/- 0.00129842

0-16 mt=0 scatter (region integrated)

mt=2 elastic

VVVVVYVYYVYY

v mt=0 scatter
~ u-235 mt=0 scatter (rec
» mt=1 total
» mit=101 capture
» mt=1018 chi
» mt=102 n,gamma

%OAK RIDGE

National Laboratory

[
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0.09
0.06
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0

Integral Value = 0.130448 +/- 0.000208263

1 1
10€ 105

1 1 1 1 1 1 1
0.1 1 10 100 1000 10000 100000 10%€ 107

Energy (eV)

1 1
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Result Plots

File Edit View Run Help

Close tab

Print

Plot of average k-effective by generation run
Plot of average k-effective by generations skipped

Final edit of fissions, absorptions, and leakage

== SCALE

Undo

Redo

Find

Cut Copy Paste

Shannon Entropy

Flux plotting
Etc.

%OAK RIDGE
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Frequency distributions T —

Filter

v errorbars0001.ptp

> Best Estimate k-eff
> Average k-eff
> 67% Confidence
> 95% Confidence
» .~ 99% Confidence
v errorbars20001.ptp

> Best Estimate k-eff

>
v freqge
v

YYVYVYVYVYVYVYVVYVVYY

v freqgel
v

YYVYVYVYVYYVYY

v

Average k-eff

67% Confidence
95% Confidence
99% Confidence

n0001.ptp

document

titletext

xrange

xticks

xlabel

ylabel

marks

lines

bars

numsets
Generations 4 - 203
Generations 54 - 203
Generations 104 - 203
Generations 154 - 203

n40001.ptp

document
titletext
xrange
xticks
xlabel
ylabel
marks
lines
bars
numsets
Generations 154 - 203

v ShannonEntropy0001.ptp

vvvyvy

document
titletext
yrange
xlabel
ylabel
Shannon Entropy

Frequency

42+

36

30

24

18

m Table
Frequency of k-eff

Generations 154 - 203

Shannon Entropy

32—+
© © © © © =3 E 8
B ¢ & § § 8 ¥ 3

k-eff

(pot  [ERCT
Average k-eff by Generations Skipped

1.08 |

k-eff
T

—e— 99% Confidence

e 95% Confidence
67% Confidence

— Average k-eff

— Best Estimate k-eff

m e L

OWO'l-r

9990'L-'

.
) 35 70 105 140
Generations Skipped

B Generations 104 - 203 r
B Generations 54 - 203 6
B Generations 4 - 203
5k
al
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6 I 2k
0 1F

k-eff

Plot Table
Shannon Entropy by Generation

——— Shannon Entropy

. n L
0 35 70 105 140 175 210
Generation

W v
Average k-eff by Generations Run

[ —e— 99% Confidence
—e— 95% Confidence

r 67% Confidence

| — Average k-eff

r — Best Estimate k-eff

1 n s
) 35 70 105 140 175 210
Generations Run



Result Plots | Hands On K-eff Frequency by Generation

e Use File > Open... and open
Advanced User_Interface/PTP/
frequency by generations.ptp

 Double left-click the document

pIOttabIe item m Table
Frequency of k-eff
96 Generations 154 - 203
Generations 104 -
 Observe the frequency | B Govorsions 542

Of k_eff by generation B Generations 4 - 203
plotted Rl

12+

ok L . . l l L -

%QAKal ]L{{DGE k-eff




Result Plots | Hands On Average K-eff by Generation

e Use File > Open... and open
Advanced_User_Interface/PTP/average keff by generation_run.ptp

e Double left-click the document plottable item

* Observe the frequency of k-eff by generation plotted

ﬁ Table g - Tabl
ver: k-eff by Generations Run m- able
Average k-eff by Generations Run

1.36995 - —e— 99% Confidence

—eo— 95% Confidence
1.3698 | 67% Confidence

— Average k-eff

k-eff

1.36935

ommean | =TT

e

Average and Best Estimate
fs2 1160 e 11f76 BT ez 1200
%gﬁ)ﬁ E{Bﬁg Generations Run




Plot Review

You are now practiced in

— ChartPlot data

- AMPX XS data

— Covariance data

— ORIGEN F71 data and the F71Viewer (PlotOpus) controls
— KENO Result data (PTP)

You are aware of

— Sensitivity Data Files
- OPUS PLT

— ORIGEN Gamma Data

Questions?

e Close all open documents via File > Close All

» Close all tabs via right-clicking any tab and selecting Close all tabs for each tab group
%OAKRIDGE
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Geometry Visualization Overview

 Geometry Viewer Layout
e 2D Viewer Controls

* Perspective Views
 Render Modes

 Mesh Overlay

* 3D Viewer Controls

¥ OAK RIDGE
National Laboratory




Perspective
Views

Problem
Materials

%OAK RIDGE
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F|Ie

Render Modes

Top (X-Y)

Geometry View Overview confinued

= SCALE

Available Mesh
Data fo Overlay |G-

Available meshes
v mavric.a0s100.mt1.3dmap
» Photon Flux
v Responses

Response 5
Response 5 - abs. uncert.
Response 5 - rel. uncert.

Materlals Mesh

Camera

Camera Zoom
control

Geometry
View Controls

Perspective ray
trace render

Cut:i

aI IDs
Overlay
Data

Mesh

Camera

Controls

3D Geometry
Cuts

Clear
Material Color Opacity (%)  Show
100
100
e [
Mixture:
Density (g/cc):  7.940000e+00

Temperature (K): 293.00

Under-Cursor
Information

6012

\% Density (atoms/b-cm)

3.150793e-04

6013

3.407812e-06

4 4Annn

4 FrOA4Ar- AN

X: -5.0407216; Y: -67.6896907; Mixture: 3

Cutplane
control

View origin
display and
conftrol

Origin: (0, 0, 0)




Geometry Viewer Overview

* Perspective Views provide 2D axis-aligned and 3D geometry renderings

« Available Meshes to Overlay allows combining geometry rendering with mesh-based results
 Render Modes — toggle between different material, outline, and mesh overlay render modes
« Show view origin — highlights exact point at center of the view with a crosshair

e Under-Cursor Information — shows position, and Mixture under cursor

* View origin — displays and provides control of the origin of the view

« Cutplane controller — interactively manipulates the elevation of the 2D view plane

» Context Menu (via right click) — allows changing color and saving images

%OAK RIDGE

National Laboratory




Geomertry Visualization Activation
 From within the text editor, click View or click View > View

%

geomeiry

e Alternatively, from
within the Navigation
panel left click
document>sequence
and right click
geometry and
select Visualize

06 Navigation

Filter

v mavric-shift.aos100.inp
v document
v mavric_shift

title
xslib
comps
geometn
R Visualize
sources

OAK RIDGE tallles

Processors v

~ document SCALE 6.3.b11 Run

View T

B TR R R T R R el View geometry {+38V

2 ’

Simplified model of the AO0S-100

National Laboratory Pal’al:'tletel's
iImportancemap

== SCALE

File Edit View Run Help

load Save Saveas Closetab

Print Cut Copy Paste Undo  Redo

006

hes  Show view origin  Controls

Origin: (0, 0, 0)



Geometry Visualization |

« Using File > Open... open
Advanced_User_Interface/
Input/example.inp and
click View _ .

Get Started!

Processors y + document ~ SCALE 6311 Run y | View o | Edity

1 ’***************************************************************w*******

1 ifi i i
2 ' Simplified model for testing and demonstration
3 T ok 5 ok o ok oF o oF o ok oF ok ok o ok ob ok ok ok ok ob ok b ok ok b 3k ok oF ok b ok ok b ok b oF ok b ok ok b ok b ok o b ok ok ok ok ok ok b ok ok b ok b ok ok b ok b ob ok b ok ok ok ok b ok ok b ok ok b ok

w SCALE
File Edit View Run Help
Reload Save Saveas Closetab  Print Cut Copy Paste Undo  Redo Find
Q06 Navigation X > Rl sl rmaine e 2 : :
- Top (X-Y) B . Material . Zoom factor |:| . Meshes  Show view origin  Controls
\Filfér ' B B B ' ' ‘ : ' .
» document
% OAK RIDGE
National Laboratory X:-194.4843137; Y: 31.6966387 Origin: (0, 0, 0)




2D Perspective Views

» 2D Perspective views provide standard orthographic model projections of the top,
front, and side of the geometry.

w= SCALE
Fle Edt View Run Help
HHHHH d  Sav Saveas Closetab  Print
| onmtoo: oy 1 ;t FRATRAETE S PR
| Wt | Front(XZ)  Side(¥V-2) 3D 5 Top (X-Y) | = 2| Side(¥-2) 3D ; Top (X-Y)  Frol (xz), 24| 3D Meshes
Material + outlin u 1.0000x zoom 2 Show view origin Material + outlin u 1.0000x zoom 2 Show view origin Material + outlin u 1.0000x zoom 2 Show view origin

Front (X-2)

!
1

4—1—»

o— —0

o— —o

% OAK RIDGE i I I i M
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View origin: (0, 0.5, 3.654) View origin: (0, 0.335, 2.25) View origin: (-0.3402, 0.5, 2.25)



2D Perspective Views : Elevation Conftrol

View plane elevation is controlled via a slide control on the right side of each
geometry view.

* View plane elevation R —
. 3 emmet.inp : geometry (Line 15) | & emmetinp : geometry (Line 15)

corresponds to view plane e =3 e B S R

control — the higher the slider

control, the higher the view

plane.

— Top (X-Y) - raising the slider
increases the Z intersect.

— Front (X-Z) — raising the slider
increases the Y intersect.

— Side (Y-Z) — raising the slider
increases the Z intersect.

View at Z=3.65

%OAK RIDGE
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Render Modes

Material + outline
Ouitline

Overlay

Overlay + boundaries

Render modes control the information displayed.

%

Material displays only the materials/mixtures.

— Can hide geometry region outlines that are the
same material.

Material + outline displays the material and the
region outlines.

— Displays region outline in black.
— Useful for contrasting geometry regions.

Outline displays only geometry region outlines.
— Displays region outline in material color.

Overlay displays geometry region outline and
mesh data results.

Overlay + boundaries displays geometry region
outline, mesh boundaries*, and mesh data results

OAK RIDGE

National Laboratory

® ®
File Edit View Run Help

ww SCALE

Reload  Sav Save as Closetab  Print Cut  Copy Paste : Undo Redo :

g_emmwm sy ion 7 !ummm sy on [

1 Front (X-Z)  Side (Y-2) 3D i Meshes ' Front (X-Z)  Side (Y-Z2) 3D ; Meshes
[ 10.0000x zoom » Overlay ke »

[O]

View origin: (0, 0, 0)

Material

gmavnc.aosmOmp geometry (Line 37)
)| Front(X2) Side(v-z) 3D °

& 10.0000x zoom

[O]-

View origin: (0, 0, 0)

Meshss

Matenal + outline

View origin: (-18.0006, 35.2185, 0)
0 mavric.a0s100.inp : geometry (Line 37) -
& ' Front (X-Z)  Side (Y-2) 3D : Meshes
Overlay + boundaries E »

3 mavric.a0s100.inp : geometry (Line 37)
! 1 Front (X-Z)  Side (Y-2) 3D i

a 10.0000x zoom »

(O)

View origin: (0, 0, 0)

Meshes

Outline

View origin: (~18.0006, 35.2185, 0)



Geomeitry Magnification (Zoom)

Ray traced geometry rendering allows for significant magnification.

. ‘o060 wie SCALE
° SpeCIfy a Zoom Value' R::Ioead A b Print | Cut Copy Paste i »

Top (X-Y) | Sz | Side(¥-Z) 3D Meshes

Material + outline 5.0000X zoom 2| Show view origin

 Visually specified via a user-drawn
zoom reticle. _
Zoom reticle -

— Left click and drag down and to the right. Left mouse
click + drag

X: -20.1951344; Z: 35.5199420; Unit: 1; Mixture: 1

[ JOX ) s SCALE
File Edit View Run Help

Reload Save Saveas Closetab  Print

: Cut Copy Paste :

(Line 37)

Top (X-Y) | icuitcs)| Side(Y-Z) 3D - Meshes

4) H S t(X=2) 0 Fr 4/| Side(Y-Z) 3D : Meshes
B 1.0000x zoom z » Material + outline B 5.0000x zoom z » Material + outline B 50x zoom 2 » Material + outline a 5000000.0000x zoom = 2 »
| | /|

%OAK RIDGE
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View origin: (0, 0, 0) View origin: (-12.5443, 0, 30.2137) View origin: (-13.1363, 0, 30.3996) View origin: (-13.335, 0, 30.48)




Geometry Visualization | Hands On with 2D Views

| Material

e Click the perspective dropdown
and select Front (X-Z)

} Front (X-Z
Side (Y-2)
} 3D
|

 Observe the new

Zoom factor

X 7 example.inp : mavric (Line 5
Front (X-2)  |e4 ~ Material

Meshes  Show view origin

1.09091

Controls

rendering of the X-Z
cut at Origin: (0,0,0)

¥ OAK RIDGE X: -60.6540616; Z: 15.2613445; Mixture: 3

National Laboratory

Origin: (0, 0, 0)




Geometry Visualization | Hands On with 2D Views

%

Mouse over the model rendering and observe
information under the cursor displayed in the X: -31.6966387: Z: 59.0887955; Mixture: 3

lower-left of the rendering

Perform a zoom by left-click

Front (X-2) s . v Material

*  Material + outline
Outline
Overlay

and drag as depicted

<>

Overlay + boundaries

Update the Render mode to Material + Outline

Front (X-2) a Material + outline a Zoom factor 10.8182 Meshes  Show view origin  Controls

Observe the new view Origin,
Zoom factor, and geometry region
outline

OAK RIDGE

National Laboratory X: -28.1712026; Z: 24.6986795; Mixture: 1 Origin: (-11.9529, 0, 30.7361)



Geometry View | Origin Display and Control

Often when geometry errors are encountered, an X, Y, Z position is included in the error message. The ability to
quickly navigate to this location and inspect the geometry is facilitated by the view origin control

« Left-click the View origin display will activate X, Y, Z entry
e 3 Modes of Origin input

Single value : Updates the view plane elevation (axis intersect — same as slider control but more precise)
- Two values : Updates the view plane 2D origin (pans the image)
e Top (X-Y) — sets the X and Y coordinates of the origin

e Front (X-Z) — sets the X and Z coordinates of the origin
« Side (Y-Z) — sets the Y and Z coordinates of the oriain

o O} wse SCALE
— Three values : File Edit View Run Help
Updates the V|eW plane elevation and Reload Save Saveas Closetab  Print Cut Copy Paste Undo Redo Find
the VieW plane 2D origin l €3 mavric.a0s100.inp : geometry (Line 37) _ l €3 mavric.a0s100.inp : geometry (Line 37)
Top (X-Y) | 700007 | Side(Y-Z) 3D Meshes Top (X-Y) | Zoui0i% | Side(Y-Z) 3D Meshes
* Double left-click centers Material + outline ' »
the view origin at the point View origin display
clicked and control N
— Useful when combined with H
the Show View Origin i ’
o Shift and left-click pans ‘
I
%OAK RIDGE
National Laboratory View origin: (0, 0, 0)




Geomeitry View | Hands On 2D Confrols

» Click Show View Origin

Front (X-2Z) Material + outline Zoom factor 10.8182 { Meshes |v 10W VIEW Origi ‘ Controls

» Perform a view pan by clicking the Origin label (lower-right corner) and entering 2 values (-12, 32) and

pressing the return/enter key

T ... vvvv ~, \./---_."./.‘

« Perform a X-Z elevation change (change in Y-intersect) by entering a single value (-8)

« Play with the elevation slider

- Sliding up increases Y-intersect, down decreases Y-intersect

« Perform an elevation and origin change by entering 3 values (35.56, 0, 0)

Front (X-2) Material + outline Zoom factor 1 Meshes | Siei/ ool | Controls

— Places the view origin at the edge of the outermost
cylinder for this example problem

« Zoom out by
— Enter 1.0 in the Zoom Factor field or

- Left-click and dragging up and to the
left and releasing

%OAK RIDGE
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Origin: (35.56, 0, 0)



Geometry View Origin Preserved Across View Plane
The geometry viewer is often used for geometry verification and debugging. Both
typically involve known locations — X, Y, Z of lost particle, etc.

* View origin is preserved during view plane changes (Top to Front, etc.)

— Facilitates quickly identifying locations where initial view plane is epsilon (1e-15) off a
tangent surface

e Cloneable geometry viewer with subsequent view plane change allows quick
visual comparison of location

0O s SCALE
File Edit View Run Help
Reload Save Saveas Closetab  Print Cut Copy Paste Undo Redo Find

3 mavric.a0s100.inp : geometry (Line 37)

Close tab - :
Front (X-Z)  Side (Y-2) 32[ Close other tabs L Top (X-Y) | Feutiz | Side(Y-Z) 3D . Meshes

Material + outline 7.1825x; Close all tabs ew origin' | Material + outline 7.1825x zoom I@1" Show view origin

Clone tab

New tab group
Collapse tab group

%gﬁ}f View origin: (29.8695, 19.911, 0) View origin: (29.8695, 19.911, 0)




Geometry View | Hands On 2D Clone

| Close tab |
- Close other tabs
Close all tabs

 Right-click the example.inp : mavric (Line 5) geometry tab and select Clone tab ST
ne

New tab group
Collapse tab group

* In the new tab change the perspective to Top (X-Y)

 Front (X-2)  Material + outline Zoomfactor 3  Top (X-Y)  Material + outline Zoom factor

»

X: 124.7801681; Z: 58.4840336; Mixture: 3 Origin: (35.56, 0, 0) Origin: (35.56, 0, 0)

 Close the Top (X-Y) tab
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Mesh Overlay Overview

e Loading Mesh Data

* Render Modes

e Contours and color legend

e Scale — Log and Linear

 Range — File, Family, Dataset,

or Custom

* Position, Mesh value, Mesh

Voxel, Unit, and Mixture under
Cursor

e Context Menu

e 2D Plot creation

%

OAK RIDGE
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[ JON ) ws SCALE
File Edit View Run Help

Reload Save Saveas Closetab  Print Cut Copy Paste Undo  Redo Find
3 mavric.aos100.inp : geometry (Line 37)
Top (X-Y) | zcatc”)| Side(Y-2) 3D [Theshes |

Available meshes
v mavric.aos100.mt1.3dmap Load mesh file
Photon Flux Reload mesh file

v Responses :
P Remove mesh file
Response 5

Response 5 - abs. uncert.
Response 5 - rel. uncert.
Overlay

B 0.4903x zoom

2 Show view origin Ava”able MeSheS
Context Menu

Description
Fosponse Selected mesh to overlay
UX-10-dOSEN

Contours

Contour count 25 Contour count control and color legend

I 7.28¢-02 - 1.59¢-01

I 3.33e-02 - 7.28e-02 Change color...
[ 1.526-02 - 3.33¢-02 Save...

Load concentrations

6.97e-03 - 1.52e-02
3.19e-03 - 6.97e-03
1.46e-03 - 3.19e-03

Instructions :nN_L } 1 MeSh data 2 D

y |
You h lected thi h cell 15, 56, 98. Fi 1
= tr%jzoa‘ﬁo? ;;I}eaese sglégftsheciﬁdependent alxi(s)r pIOt C reatl On
and how to space the data.
- Options
= Independent axis X axis a
B | Plot using values E
- Divide by axis interval widths none z
i |
[
b
i
- 5
I 1.12¢-09 - 2.45¢-09
I 5.12¢-10 - 1.12e-09

Range File
Family

Source
ustom

Maximum —T1.592u76134291903e-01

Available mesh data range
source maximum and
minimum

Minimum  5.115116194599877e-10

X: -102.0863577; Z: 94.4679728; Mesh value: 8.998529¢-08; Voxel: 15, 56, 98; Unit: 1; Mixture: 3 View origin: (0, 0, 0)



Mesh Overlay | Loading Mesh Data

With the Available meshes window open, a context menu is available
via right-click. This context menu will allow loading new, and
removing or reloading existing mesh files

* Right-click in Available meshes to access the Load mesh file dialog.
Select the mesh to load 0o e - SCALE

File Edit View Run Help

Reload Save Saveas Closetab Print Cut Copy Paste Undo Redo Find

° M OSt Of S CAL E ,S m aj O r RS —= o2 0o | Front (X-z)  Side (Y-2) Mesh ~~

mesh formats are supported e |

v document Reload mesh file

v mavric Remove mesh file
title

)ézl:rt\’ps Material 2.0036x zoom ~C Show view origin
geometry
definitions
sources

tallies
parameters
importancemap

Mesh files (*.3dmap)

Mesh importance files (*.mim)
Mesh source files (*.msm)
Denovo flux files (*.dff)

%OAK RIDGE

National Laboratory

View origin: (0, 0, 0)



Mesh Overlay | Hands On Loading Mesh Data

e Click the Geometry View’'s Meshes panel button and observe the Available
meshes

Front (X-Z) E ~ Material + outline H - Zoom factor 1

Available meshes

‘Meshes |

* Right-click inside the Available meshes panel and select Load mesh file

Available meshes

Load mesh file
Reload mesh file
Remove mesh file

 Open the Advanced_User_Interface/lnput/example.mt1.3dmap

* Observe the available data sets for plotting [ Avaisble meshes

v example.mt1.3dmap
» Photon Flux
» Responses

%OAK RIDGE

National Laboratory




Mesh Overlay : Hands On Loadmg Mesh Data Con’r d

Front(x-2) g  Overlay [ Zzoomfactor 0.683264 |l

 Expand Responses and select

ex ample mt1 .3dmap
» Photon Flux

Response 5 " eeponaas

Response 5 - abs. uncert.
Response 5 - rel. uncert

e Change the render mode to '
Ove rI ay D;::ZF::; 5 - ANSI standard (1977) neutron flux-to-dose:

factors

Contours

e Click the Controls panel button

Contour count 25 7

I 5.346-02 - 1.26e-01

B 2.27¢-02 - 5.34e-02

* Select the MeSh tab -9.61:-03-2.272-02
4.08¢-03 - 9.616-03

1.73e-03 - 4.08¢-03

 Mouse over the data rendering and o o

observe the display of the cursor o smeas1ae
g [ | 2.37e-05- 5.59¢-05
position (X-Z), mesh voxel, and mesh —Prtotipiten

va I u e 7.66e-07 - 1.81e-06

3.25e-07 - 7.66e-07

1.38e-07 - 3.25e-07

[ 5.846-08 - 1.38e-07
I 2.48¢-08 - 5.84¢-08
I 1.05¢-08 - 2.48¢-08
I +462-09 - 1.05¢-08
I 1.89¢-09 - 4.46e-09
I 8.02¢-10 - 1.89¢-09
I 3.40e-10 - 8.02¢-10
I 1.44e-10 - 3.40e-10
I 6.11e-11 - 1.44e-10

Scale
© Logarithmic

%OAK RIDGE Urer

National Laboratory

""""" X: 19.8263968; Z: -66.9449393; Mesh value: 3.5396...



Mesh Overlay | Contours, Color Legend, and Scale
e Controls influenced by MAVRIC'’s MeshView plot program

Front (X-Z)

« Allows changing contour count from 25 to 2 enhancing data contrast

e Can improve print quality for printouts

e Linear and logarithmic scale data display

Overlay

iy
v
L]

B »

Origin: (0, 0, 0)

Front (X-2) Overlay Zoom factor 1 Meshes
Materials -zg. B
Description
Response 5 - ANSI standard (1977) neutron flux
factors

Contours
Contour count 10 2

I 1.48e-02 - 1.26e-01
| 1.73e-03-1.48e-02

2.02e-04 - 1.73e-03
[ 2.37e-05 - 2.02¢-04
[ 278e-06-237¢-05
| 3.25e-07-2.78¢-06
[ 3.81e-08 - 3.25¢-07
I # 46209 - 3.81e-08
B 5.22¢-10 - 4.46e-09
I 6.11e-11 - 5.226-10

Scale

© Logarithmic
- Linear

Range

Source Dataset

Origin: (0, 0, 0)

» Front (X-2) B Overlay

- Zoom factor 1 »
: ;

[ 7.06e-02-7.56e-02
[ 655e-02-7.06e-02
[ 6.05e-02-6.55e-02
[ 554e-02-6.05e-02

5.04e-02 - 5.54e-02
[ 454e-02-5.04e-02
[ 4.03e-02 - 4.54e-02
I 3.53¢-02 - 4.03e-02
I 3.02¢-02 - 3.53e-02
B 2.52¢-02 - 3.02¢-02
B 2.02¢-02 - 2.526-02
B 151e-02 - 2.02¢-02
I 1.01e-02- 1.51e-02
B 5.04¢-03 - 1.01e-02
I 6.11e-11 - 5.04e-03

Scale

| Logarithmic
© Linear

Range

Source Dataset B

Maximum 1.260115319154294e-

Minimum  6.112221839741810e-

Origin: (0, 0, 0)



Mesh Overlay | Data Ranges

The overlaid dataset’s data range can be selected as the file, family,
dataset or as custom user-specified. ece s

File Edit View Run Help

Reload Save Saveas  Close tab Print Cut  Copy Paste Undo Redo Find

e The file indicates the entire mesh L

Top (X-Y) | Feai0iz)| Side(¥-2) 3D i Meshes
H — H
fl I e CO n text Overlay s 1.1399x zoom 2 Show view origin
.

I 886¢-01 - 1.13e+00
I 6.93¢-01 - 8.86e-01

 The family range provides context | P

tO a Selected ataset_ B 3.32-01 - 4.25¢-01

Scale

© Logarithmic

e Custom allows down-selection.

Range

Source Custom a

| oo | Front(X-2)  Side(Y-2) 3D “Meshes™|
Available meshes
v mavric.aos100.mt1.3dmap

v Photon Flux <¢—
group 1
group 1 - abs. uncert.

group 1 - rel, uncert [_omavric.aomoo.inp:geomew(l.inesn

000 | Front(x2) Side(Y-Z) 3D | Meshes
group 2 <— Overlay a 4.0032x zoom | ; Show view origin
group 2 - abs. uncert. Dataset I 8.86¢-01 - 1.13e+00
group 2 -

I 6.93¢-01 - 8.86e-01

rel. uncert. I 5.436-01 - 6.93e-01

group 3 I 4.25¢-01 - 5.43¢-01
I 3.326-01 - 4.25¢-01

Maximum 1.519504113329853e+02

Minimum  3.324160066332479e-01

Range File Scale
Fam | Iy ° t;:]g:;r:thmic
Source Dataset by, A
u Sto m f Soi rce Custom a

Maximum T 1.519504113329853e+02 ,
Maximum 1.519504113329853e+02
Minimum 3.324160066332479¢e-01

Minimum 3.324160066332479e-07

%OAK RID

National Labor:

View origin: (0, 0, 49.3776)




Mesh Overlay | Intfegrated 2D Plot Creation

 Mesh data can be further investigated via the integrated 2D __E >
plot creation capability Save...

2D Plot creation is available via the Create plot... popup context menu. Copy xyz

[ J @® ww SCALE

. .
* Plot options include —
Reload Save Saveas Closetab Print : Cut Copy Paste Undo  Redo Find

o6 Navigation 3 mavric.a0s100.inp : geometry (Line 37)

Tor0) R Se (V) D | Meshes 1. Locate point of interest.

- Independent axis vae;awic.aoswo_inp Srerey ___ Blsmoson Right click and select
« Cartesian X,Y, and Z " mac Create plot...

v document
i 2. Configure plot 1_,'__

i i i options and click OK. §i u-fr_é
e Cylindrical Radial, Theta, The MAVRIC Chart < T
and Z file will be generated. Ji i

importancemap
v mavric.a0s100.mt1.3dmap.xaxis.56-56-
document

H : 56, 56, 79; Unit: 1; P View origin: (0, 0, 47.7493)
‘e | —

Instructions

v I/

o Group when group-wise
data is available

3 mavric.a0s100.mt1.3dmap.xaxis.56-56-79.chart
document E

1 ChartOptions
i ext

/ series 1

You have selected the mesh cell 56, 56, 79. For
X the 2D plot, please select the independent axis
x axis plot at a=0, b=47.74 and how to space the data.

1s

- Plot using values or 3. Selection of Chart [HEECEI s |
" . a a *xgri %nes rue ndependent axis X axis a
|nd ices document will display | s ot B

2D plot values with
uncertainties.

Divide by axis interval widths none

When data is group-wise Et p—
axis interval widths can g s TN cmm—

g Table

(_) ptl O n al Iy be d IVI d ed x\:xis plot at a=0, b=47.7493 generated on Mon Oct 17 14:45:03 2016
linearly or logarithmically 0 N o]
= e ¥, IS

. e
J-J- 1L = . o
I T
0.001 i | i i . . |
%OAK RIDGE 120 -80 -40 0 40 80 120
National Laboratory x axis




Mesh Overlay | Hands On Interactive 2D Plofs
* Using the cursor find Voxel 56, 56, 80

* nght-CIICk and SeIeCt X:0.7841611; Z: 48.4816107; Mesh value: 5.478127e-02; Voxel: 56, 56, 80; Mixture: 3
Create Plot ...
e Select defaults 2.8.8

Instructions

— Plot mesh values along the x axis

\;]ou2h[.§1veI sek—lzcted theI mesrt]m ceI(lj 561 53, 80. For
. the ot, please select the independent axis
e Click OK and hovF\Jl to sppace the data. g
* Observe chart file generated and available Slelless
in the Navigation pane| Independent axis X axis E
Plot using values E
006 Navigation Divide by axis interval widths none S
Filter P et
Cancel |
v example.inp

» document

example.mt1.3dmap.xaxis.56-56-80.chart

»  document

%OAK RIDGE

National Laboratory




Mesh Overlay | Hands On Interactive 2D Plofs

e Double left-click the example*chartr> document to plot the data

| Plot |
x axis plot at a=0, b=48.4816 generated on Mon Jul 6 21:26:51 2020

vvvvvvv
Se [tee®s g
L 3 #1)

ﬁ{} IET 11
$IItnl
IIL - lEIT-T
il I g
i i
.lT H.J_I-l I.JJ.
i Tl I 1
T T o it o W 1Tl
a1 oL 111 I rlrrerr 441
N.IJ ooJ- .Ml--T I‘H
il LI
il O
[ [

* Observe the data and the high and low uncertainties
- Remember the Table view allows copy-and-paste of the data

* Close the Chart tab and file and select the previously opened Geometry tab

%OAK RIDGE

National Laboratory




3D Material Zoom factor 127.135 View presets... y  Meshes  Show view origin | 2.0 -

Materials Mesh Cuts

3D Overview

X 1.18507178693730611e+03

° C q m er q Y -8.88803840202979586e+02

— Presets :
- Panning 1
— Zooming S —
- Roi'qﬁon Y 0.00000000000000000e+00

Z 2.29999999999999982e+00

 Rendering modes
- Display metadata S
 Material controls

— Filter material table 'SZ:IIC

Miscellaneous

Geometry Cuts ——

Zoom factor 127.135

Outline threshold 0.50 | 2

%OAK RIDGE

National Laboratory

Origin: (1185.07, -888.804, 594.836)



3D B Materia g  zoomfactor 127.135 D
Materials Mesh eriiciciy  Cuts Isometric

Top

Front

Camera presets

X 1.18507178693730611e+03

s 2izszs g | Meshes Show view origin |~ Controls

Right side

Y -8.88803840202979586e+02

® Top: C O merO iS in _|_Z z 5.94835893468653012e+0i
looking into —Z : ;

e Front: camerais in =Y
|OO king inTO +Y Y 0:00000000000000000e+00

« Right side: camera is
in +X looking into =X Tm——

o Isometric: camera is S .
above and in front
+X,-Y,+L m—

Origin: (1185.07, -888.804, 594.836)




Camera presets:

e Top: cameraisin +7
ooking into -7

e Front: cameraisin =Y
ooking info +Y

e Right side: camera is
INn +X looking into —X

e [sOMetric: camerais
above and in front

%OAK RIDGE

National Laboratory

3D

Materials 4 Mesh
Position
X 0.00000000000000000e+00
Y 0.00000000000000000e+00

Z 1.59775172023569507e+03

t

|

Orientation
X 0.00000000000000000e+00
Y 0.00000000000000000e+00

Z 2.29999999999999982e+00

Rotation step size 5.00° z

Cuts

Zoom factor 127.359

View presets...

Meshes  Show view origin

|

Top

1
—
1
Presets
Isometric (
Front
Miscellaneous
Orthographic
Zoom factor 127.359

Outline threshold 0.50 | 2

Right side

» +X

Origin: (0, 0, 1597.75)



3D Material Zoom factor 127.354 View presets... y  Meshes  Show vieworigin | 2o |

Materials Mesh Cuts

Camera presets:

X 0.00000000000000000e+00

Y -1.59545172023569512e+03

° Top: CO merO iS in +Z Z 2.29999999999999982¢+00
looking into —Z -

— —

1

e Front: cameraisin =Y cewe
|OO k|ng Iﬂ'l'o +Y X 0.00000000000000000e+00

Y 0.00000000000000000e+00

Z 2.29999999999999382e+00

 Right side: camera is
in +X |OO|<ing in_l_o _X Rotation step size 5.00° <

e [sOMeftric: camerais ; -

above and in front
Isometric Top +Z

Miscellaneous
Orthographic
Zoom factor 127.354

Outline threshold 0.50 : > +X

%OAK RIDGE

National Laboratory

Origin: (0, -1595.45, 2.3)



3D Material Zoom factor 127.354 View presets... y  Meshes  Show view origin | =.c
Materials Mesh Cuts

Camera presets: =

X 1.59545172023569512e+03

Y 0.00000000000000000e+00

[ Top: COmerO iS in +Z Z 2.29999999999999982¢+00
ooking into -7 '

— —

|

e Front: cameraisin =Y e
OO |<|ng Iﬂ'l'o +Y X 0.00000000000000000e+00

Y 0.00000000000000000e+00

Z 2.29999999999999982e+00

» Right side: camera is
in +X |OO|<ing in.l.o _X Rotation step size 5.00° | 2

e [sOMetric: camerais
above and in front e

Miscellaneous
Orthographic

Zoom factor 127.354

Outline threshold 0.50 |~ ’ +Y

%OAK RIDGE

National Laboratory

Origin: (1595.45, 0, 2.3)



3D Material Zoom factor 89.5147 View presets... y  Meshes  Show view origin | =.c

Materials Mesh Cuts

Camera presets: = +Z

X 1.18507178693730611e+03

Y -8.88803840202979586e+02

[ Top: COmerO iS in +Z Z 5.94835893468653012e+02 +Y
ooking into -7 '

|

e Front: cameraisin =Y e
OO |<|ng Iﬂ'l'o +Y X 0.00000000000000000e+00

Y 0.00000000000000000e+00

Z 2.29999999999999982e+00

» Right side: camera is
in +X |OO|<ing in.l.o _X Rotation step size 5.00° | 2

t

e Isometric: camera is

above and in front
< Isometric > Top

Front Right side

]

Miscellaneous
Orthographic
Zoom factor 89.5147

Outline threshold 0.50 | 2

%OAK RIDGE

National Laboratory

Origin: (1185.07, -888.804, 594.836)



3D Material Zoom factor 127.354 View presets... y  Meshes  Show view origin | =.c

Materials Mesh Cuts

M ¢ Fostton 'Y
Camera Panning (. Shift+Mouse Drag

Y -1.59545172023569512e+03

° Posiﬁon flelds O”OW Z 2.29999999999999982¢+00 to neW Iocatlon

absolute camera 1
positioning - .
l
 Up arrow moves model S /
Up by mOVIng COmerO X 0.00000000000000000e+00
d OW n Y 0.00000000000000000e+00
o Down OrrOW moves . Z 2.29999999999999982e+00 o
model down by moving -
CO merO U p Rotation step size 5.00°
t
« Left arrow moves model - .
left by moving camera .
right
« Right arrow moves —
model right by moving Figh sie
cameraq left Miscellaneous
Orthographic

° DOUble'C“Ck Cl'l' d poinj- ZOOr.nfactor 127.354
pans to re-center at click et oo

point
%OAK RIDGE

National Laboratory

Origin: (0, -1595.45, 2.3)



3D Material Zoom factor 127.354 View presets... y  Meshes  Show view origin | =.c

Materials Mesh Cuts

Camera Panning: ==

X 0.00000000000000000e+00

Y -1.59545172023569512e+03

) _Q OrrOW move S . Z 2.29999999999999982¢+00
model up by moving
camera down - -

|

i D OW n O rrOW m O v e S O:em(a)t;t::OOOOOOOOOOOOOOO 00
model down by | -

Y 0.00000000000000000e+00

m OVI n g C O m e rO U p Z 2.29999999999999982e+00

i I—efT OrrOW moves . Rotation step size 5.00° s
model leff by moving -
camera righ S

e Right arrow moves ‘
model right by T
moving camera left o

) DOUble_CliCk O'I‘ O Miscellaneous

Orthographic

point pans fo re- . :
center at click poiNt  oume e oso - Shift+Mouse Drag

to new location

%OAK RIDGE

National Laboratory

Origin: (0, -1595.45, 2.3)



Camera Panning:

 Up arrow moves
model up by moving
camera down

Down arrow moves
model down by
Mmoving camera up

Left arrow moves
model left by moving
camera righ

Right arrow moves
model right by
moving camera left

Double-click at @
point pans to re-
center at click point

%OAK RIDGE

National Laboratory

3D

Zoom factor 127.354 View presets... y  Meshes  Show view origin | o

Cuts
Position

X 0.00000000000000000e+00

Shift+Mouse Drag
to new location

Y -1.59545172023569512e+03

Z 2.29999999999999982e+00

t

X 0.00000000000000000e+00

—

Orientation

Y 0.00000000000000000e+00

Z 2.29999999999999982e+00

Reset

Rotation step size 5.00° z

1

— —

1

Preset:
Isometric Top
Front Right side

Miscellaneous
Orthographic
Zoom factor 127.354

Outline threshold 0.50 | 2

Origin: (0, -1595.45, 2.3)



3D

Zoom factor 127.354 View presets... y  Meshes  Show view origin | o

Camera Panning:

 Up arrow moves
model up by moving
camera down

e DOWN Arrow moves
model down by
mMmoving camera up

e Left arrow moves
model left by moving
camera righ

e Right arrow moves
model right by
moving camera left

e Double-click at a
point pans to re-
center at click point

%OAK RIDGE

National Laboratory

Position
X 0.00000000000000000e+00
Y -1.58545172023569512e+03

Z 2.29999999999999982e+00

t
l
Orientation
X 0.00000000000000000e+00

Y 0.00000000000000000e+00

Z 2.29999999999999982e+00

Rotation step size 5.00° z

Isometric
Front
Miscellaneous

Orthographic

Zoom factor 127.354

Outline threshold 0.50 | 2

Cuts

Shift+Mouse Drag
to new location

Top

Right side

Origin: (0, -1595.45, 2.3)



Camera Panning:

Up arrow moves

model up by moving

camera down

Down arrow moves
model down by
mMmoving camera up

Left arrow moves

model left by moving

camera righ

Right arrow moves
model right by
moving camera left

Double-click at @
point pans to re-
center at click point

%OAK RIDGE

National Laboratory

Zoom factor 127.354

View presets... y  Meshes Show view origin | Controls

Materials 4 Mesh Cuts
Position
X 0.00000000000000000e+00
Y -1.59545172023569512e+03

Z 2.29999999999999982e+00

t
.
1

X 0.00000000000000000e+00

Orientation

Y 0.00000000000000000e+00

Z 2.29999999999999982e+00

Reset
Rotation step size 5.00° z
1
— —
1
Preset:
Isometric Top
Front Right side
Miscellaneous
Orthographic
Zoom factor 127.354

Outline threshold 0.50 | 2

Shift+Mouse Drag
to new location

Origin: (0, -1595.45, 2.3)



3D a Material E Zoom factor 127.354 View presets... y  Meshes  Show view origin | o
i : I ‘

Materials VESI ™ Camera " el

Display metadata -

X 0.00000000000000000e+00

® M O U Si n g - O V e r Y -1.59545172023569512e+03

pixels ['e Or 'I'S The zZ 2.29999999999999982e+0(:
material under the - -

CuUrsor :

Orientation

Change color

Change opacity
Hide

X 0.00000000000000000e+00 A

 The user can also
right-click on a T
pixel with material
Information and
conftrol - -
— visibility, )
— opacity,
— and color

Miscellaneous

— for one or more
materials under the == ==
given pixel. LI

%OAK RIDGE
National Laboratt
ational Laboratory Origin: (0, -1595.45, 2.3)

Reset

Rotation step size 5.00° z




3D Material Zoom factor 127.354 View presets... y  Meshes  Show vieworigin | 2o |

Mesh Camera Cuts

Materials Controls -

« A table containing
the full listing of

known materials in |

the model. - 1o
» Table allows 2 LI

controlling : =

— visibility, ; N L

— opacity,
— and color PR

— forall material in the o e e
m O d e | . Nuclide Density (atoms/b-cm)

1001 5.038231e-02

« Mixture informafion e e
changes as d oo [+7e000t
function of selected = zseres

m O .I. eri O | 7015 1.078897e-05
%OAK RIDGE

National Laboratory

Origin: (0, -1595.45, 2.3)



3D . Material Zoom factor 127.354 View presets... y  Meshes  Show view origin | Seiis

° W Mesh Camera Cuts
Materials Controls: =

Color

Clear
Metertal Color Opacity (%) ~ Show
® ©® Select Color void 100
[‘_3 sl (memml AU 1 100
O e i
100
100
100
100
100

Mixture: 5
Density (g/cc):  1.040000e+00
Temperature (K): 293.00

Nuclide Density (atoms/b-cm)

1001 5.038231e-02

1002 5.794743e-06

6012 4.398437e-02

/ 6013 4.757230e-04

7014 2.953217e-03

Cancel 7015 1.078897e-05

%OAK RIDGE

National Laboratory

Origin: (0, -1595.45, 2.3)




3D Material Zoom factor 127.354 View presets... y  Meshes  Show view origin | 2o

° W Mesh Camera Cuts
Materials Controls: -

Visibility

Clear
Material Color Opacity (%) Show
void 100 B
1 100
100
100
100
100
100

Mixture: 5
Density (g/cc):  1.040000e+00
Temperature (K): 293.00

Nuclide Density (atoms/b-cm)

1001 5.038231e-02

1002 5.794743e-06

6012 4.398437e-02

6013 4.757230e-04

7014 2.953217e-03

7015 1.078897e-05

%OAK RIDGE

National Laboratory
Origin: (0, -1595.45, 2.3)




3D . Material Zoom factor 127.354 View presets... y  Meshes  Show view origin | Seiis

° W Mesh Camera Cuts
Materials Controls: =

Visibility

Clear
Material Color Opacity (%) = Show
void 100
1 100
100
100
100
100
100

Mixture: 5
Density (g/cc):  1.040000e+00
Temperature (K): 293.00

Nuclide Density (atoms/b-cm)

1001 5.038231e-02

1002 5.794743e-06

6012 4.398437e-02

6013 4.757230e-04

7014 2.953217e-03

7015 1.078897e-05

%OAK RIDGE

National Laboratory

Origin: (0, -1595.45, 2.3)




3D Material Zoom factor |127.354 View presets... y  Meshes  Show view origin | 2o

° W Mesh Camera Cuts
Materials Controls; -

Opacity

Clear
Material Color Opacity (%)  Show
void 100 B
100
100
100
100

Mixture: 5
Density (g/cc):  1.040000e+00
Temperature (K): 293.00

Nuclide Density (atoms/b-cm)

1001 5.038231e-02

1002 5.794743e-06

6012 4.398437e-02

6013 4.757230e-04

7014 2.953217e-03

7015 1.078897e-05

%OAK RIDGE

National Laboratory

Origin: (0, -1595.45, 2.3)



Material Filter

e Users can type
material identifiers
(humbers) to filter
material fable
rOWS.

e Same filtering
capability
conducted by
right-clicking @
pixel with multiple
materials and

selecting 'Manage'

%OAK RIDGE

National Laboratory

g View presets... y

Mes

hes

Show view origin ' Controls I

3D .~ Material . Zoom factor 127.354
m Mesh Camera Cuts
15
Filter Table
Clear

Opacity (%) Show

100

25

(&) - =z
B
S
5
o)
=)
o
]

Mixture: 5
Density (g/cc):  1.040000e+00
Temperature (K): 293.00

Nuclide Density (atoms/b-cm)

1001 5.038231e-02

1002 5.794743e-06

6012 4.398437e-02

6013 4.757230e-04

7014 2.953217e-03

7015 1.078897e-05

Materials » Manage

Origin: (0, -1595.45, 2.3)



3D Material ( Zoom factor '127.354 i) View presets... y  Meshes (Show view origin) controls I

Materials Mesh Camera Cuts

Zooming

X 0.00000000000000000e+00 ‘

° ReCTOngle (Or |OSSO) Y -1.59545172023569512¢+03 |
700M |S |m p|emen _l_e d Z 2.29999999999999982¢+00 |
just as it is in the 2D 2 @@ @ E
view *

Orientation

- C | |C k U p p e r'l e fT O ﬂ d X 0.00000000000000000e+00 |
d 'd g 'I'O | ower- r| g h -|- Y 0.00000000000000000e-+00 |

Z 2.29999999999999982e+00 ‘

* Quick zoom is
Implemented via a
Zoom factor text field, - -
allowing the user to ‘
enter a zoom
(multiplication) factor.

Miscellaneous

N S h ow View orig i n C O n Orthographic
OSSIST in Z00M fOC'I'Ol" Zoor.nfactor 127.354
fo C U S Outline threshold  0.50

%OAK RIDGE

National Laboratory

Rotation step size 5.00° z

Origin: (0, -1595.45, 2.3)




3D . Material : Zoom factor 482.182 ; View presets... y  Meshes | e el | | o o
Materials Mesh Cuts

Zooming

() ReCTOngle (Or |OSSO) Y -1.59545172023569512e+03
700M iS imp|emen _l_e d z 3.52493485322335287e+0(:
just as itis in the 2D - g

view *

— C | | C |( U p p e r—l ef'l' an d X 0.00000000000000000e+00
d ra g .I. o) | ower- I’I g h-l- Y 0.00000000000000000e+00
Z 3.52493485322335287e+00

* Quick zoom is
Implemented via a
Zoom factor text field, . .
allowing the user to *
enter a zoom T
(multiplication) factor.

Miscellaneous

— Show view origin can o
OSSIST in Zoom fOCTor Zoom factor 482.182
fOCUS Outline threshold 0.50 | 2

%OAK RIDGE

National Laboratory

Rotation step size 5.00°

Origin: (0, -1595.45, 3.52493)



Camera Rotation

* Rotation step size input field
allows specitying explicit
rotation.

» Up arrow rotates model up
by rotating camera down

« Down arrow rotates model
down by rotating camera

up

e Left arrow rotates model left
by rotating camera right

e Right arrow rotates model
right by rotating camera left

o Arbitrary rotation is
achieved by Alt+click-and-
drag

%OAK RIDGE

National Laboratory

3D Material

Materials Mesh

Position

X 9.76932421190391436e-
Y -1.59545172023569535e+03

Z 2.30000000000045191e+00

Orientation

X 0.00000000000000000e+00
Y 0.00000000000000000e+00

Z 2.29999999999999982¢+00

. Zoom factor 178.103 . Viewpresets.. y  Meshes  Showvieworigin | oo |
Cuts .
Alt+Click and Drag
& to rotate in drag-direction

Rotation step size  40.00°

Isometric

Top

Front

Right side

Miscellaneous
Orthographic
Zoom factor 178.103

Outline threshold |0.50 | 2

Origin: (9.76932e-14, -1585.45, 2.3)



3D Material Zoom factor 178.103 View presets... y  Meshes  Show view origin | oo

Materials Mesh Cuts

Camera Rotation:

X 7.48373652555668139e-14

U p Y -1.22218692455116866e+03

Z -1.02323659762057969¢+03

e Rotation step size input field T
allows specitying explicit . .
rotation. l

Orientation

 Up arrow rotates model up | T
by rOTOTlng CO merO down Y 0.00000000000000000e+00

Z 2.29999999999999982¢+00

 Down arrow rotates model
down by rotating camera Ptk s [0 |
P
 Left arrow rotates model left = =
by rotating camera right =

« Right arrow rotates model comatc
right by rotating camera left

Miscellaneous

 Arbifrary rofation is Ontograsic
achieved by Alt+click-and- == e

d r q Outline threshold |0.50 | 2

%OAK RIDGE

National Laboratory

Origin: (7.48374e-14, -1222.19, -1023.24)



Camera Rotation:

Down

Rotation step size input field
allows specitying explicit
rotation.

Up arrow rotates model up
by rotating camera down

Down arrow rotates model
down Dby rofafing camera

up

Left arrow rotates model left
by rotating camera right

Right arrow rotates model
right by rotating camera left

Arbifrary rotafion is
achieved by Alt+click-and-

drag

%OAK RIDGE

National Laboratory

3D Material

Materials Mesh Cuts
Position
X 7.48373652555668139¢-14
Y -1.22218692455116866e+03

Z 1.02783659762057982e+03

t

1

Orientation
X 0.00000000000000000e+00
Y 0.00000000000000000e+00

Z 2.29999999999999982¢+00

Zoom factor 178.103

View presets... y  Meshes Show view origin ' Controls

Reset
Rotation step size 40.00° |2
1
— —
Preset
Isometric Top
Front Right side

Miscellaneous

Orthographic

Zoom factor 178.103

Outline threshold |0.50 | 2

Origin: (7.48374e-14, -1222.19, 1027.84)



3D Material Zoom factor 178.103 View presets... y  Meshes  Show view origin | oo

Materials Mesh Cuts

Camera Rotation:

X 1.02553659762057987e+03

Lefll' Y -1.22218692455116866e+03

Z 2.30000000000009752e+00

e Rotation step size input field T
allows specitying explicit . .
rotation. l

Orientation

o Up arrow rotates model up X [6.000000000000000000+00
by rotating camera down N

Z 2.29999999999999982¢+00

 Down arrow rotates model
down by rotating camera U —

up ;
 Left arrow rotates model left :
Dy rotating camera rignt

« Right arrow rotates model comatc
right by rotating camera left

Miscellaneous

 Arbifrary rofation is Ontograsic
achieved by Alt+click-and- == e

d r q Outline threshold |0.50 | 2

%OAK RIDGE

National Laboratory

A Origin: (1025.54, -1222.19, 2.3)



3D Material Zoom factor 178.103 View presets... y  Meshes  Show view origin | oo

Materials Mesh Cuts

Camera Rotation:

X -1.02553659762057964e+03

°
R I g h 'I' Y -1.22218692455116866e+03

Z 2.30000000000009752e+00

e Rotation step size input field T
allows specitying explicit . .
rotation. l

Orientation

o Up arrow rotates model up X [6.000000000000000000+00
by rotating camera down N

Z 2.29999999999999982¢+00

 Down arrow rotates model
down by rotating camera kst sop 0. [

up ;

o Left arrow rotates model left .
by rotating camera right l

e Right arrow rotates model p—
right by rofafing camera Teft

Miscellaneous

 Arbifrary rofation is Ontograsic
achieved by Alt+click-and- == e

d r q Outline threshold |0.50 | 2

%OAK RIDGE

National Laboratory

Origin: (-1025.54, -1222.19, 2.3)



Rendering modes

* Material renders only
marterial colors, shaded
according to surface
normal

* Material+Outline renders
same as Material with the
addition of black outlines
at boundaries

e« Outlinerendersonly
material boundaries using
Material colors

 Mesh data Overlay and
Overlay+boundaries
capabllities do data point
sampling on first
iInteracted geometry
surfaces

%OAK RIDGE

National Laboratory

Y -1.59545172023569512e+03

Z 2.29999999999999982e+00

1

1
Orientation
X 0.00000000000000000e+00
Y 0.00000000000000000e+00

Z 2.29999999999999982e+00

Rotation step size 5.00° i

Isometric
Front
Miscellaneous

Orthographic
Zoom factor 180.876

Outline threshold 0.50 2

Top

Right side

Zoom factor 180.876

Cuts

Reset

resets... ¢ Meshes

Show view origin ' Controls ™ |

Origin: (0, -1595.45, 2.3)



Rendering modes:
Material + outline

e renders same as
Material with the
addition of black
outlines at boundaries

%OAK RIDGE

National Laboratory

3D Material + outline

Zoom factor 180.876

View presets... o

Meshes

Show view origin | oo |

Materials Mesh g Cuts

Position
X 0.00000000000000000e+00
Y -1.59545172023569512e+03

Z 2.29999999999999982¢+00

Orientation

X 0.00000000000000000e+00
Y 0.00000000000000000e+00

Z 2.29999999999999982e+00

Reset

Rotation step size 5.00°

T

— —

1

Presets
Isometric Top
Front Right side

Miscellaneous
Orthographic
Zoom factor 180.876

Outline threshold 0.50 ~

v

Origin: (0, -1595.45, 2.3)



3D Outline Zoom factor 180.876 View presets... y  Meshes  Show view origin | 2.

Materials Mesh Cuts

Rendering modes:

X 0.00000000000000000e+00

°
O U 'I'I I n e Y -1.59545172023569512e+03

Z 2.29999999999999982e+00

e renders only material - =S O O
boundaries using -

Orientation

M O -|- e ri O | C O | O rS X 0.00000000000000000e+00

Y 0.00000000000000000e+00

Z 2.29999999999999982¢+00

Reset
Rotation step size 5.00° z
1
— —
4
Presets
Isometric Top
Front Right side

Miscellaneous

Orthographic

Zoom factor 180.876

Outline threshold 0.50 ~

v

%OAK RIDGE

National Laboratory

Origin: (0, -1595.45, 2.3)



3D Material + outline Zoom factor 200 View presets... y  Meshes  Show view origin | oo |

Materials Mesh Camera

Model Cutting

« Named Block and Pie
slice model cut styles

Remove
« Boundary box cut
Cut style
‘ =@
C I q m pl n g © Block Front-right quarter
Pie slice  X-axis Z Angle 60.0000°

Clamp to bounding box

« Cut offsets allow for
moving the origin of ‘e

Y O

the cut =

 Rotation uses Euler-X Jlo

convention to roftate J——
CU‘I’S 'l'o deSired Ongles Theseang.;lesac(:;es ond to the Euler angle convention

o Ability fo remove and
edit/save existing cuts

%OAK RIDGE

National Laboratory




3D Material + outline Zoom factor 200 View presets... y  Meshes  Show view origin .3;_—;_-_—;_5'

Mo d e I C U -I--I-i n g : - ::LeriatescﬁpﬁonMesh Camera
Cut Styles

* Block
— Top half (+Z) Bas

Cutname New  Right half
Front half

- Bottom half (-Z) S Bk

© Block Front-right quarter ,

i AT . —
- LefT hOlf (‘X) Pie slice | A ngle 60.0000° 0
Clamp to boun‘ Z-axis v

— Right half (+X)
— Front half (-Y) s |

Y O ‘

- Back half (+Y) S |

Rotation

— Front-right quarter (-Y,+X) At o000

e Pie slice -

These angles correspond to the Euler angle convention.

— X axis (opening in -Y) O
- Y axis (opening in -Z)

— L axis (opening in -Y)
%OAKRIDGE

National Laboratory

Add Save




3D - Material + outline - Zoom factor 200 . Viewprosets.. y  Meshos  Showview origin | oo -

Materials Mesh Camera

Model Cutting: ek [
Cut Styles

* Block
— Top half (+7) Cutname Now

Cut style

— BOTTOm hOlf (_Z) ~ Block Top half |
- LefT hOlf (-X) ) Pie slice | X-axis - Angle 60.0000° |-

Clamp to bounding box

— Right half (+X)

X 0.00000000000000000e+00

B Fro n T h O |f (_Y) Y 0.00000000000000000e+00
—_ B ol® k h 'e |f ( + Y) Z 0.00000000000000000e+00

Rotation

— Front-right quarter (-Y,+X) At foooocr

A2 0.0000°

e Pie slice e

These angles correspond to the Euler angle convention.

— X axis (opening in =Y) LA oon Shou
— Y axis (opening in -/)

« A3: rotation about Z"
— L axis (opening in -Y)
%OAKRIDGE

National Laboratory

Remove

Add Save

Origin: (534.534, -1146.72, 946.561)



3D Material + outline Zoom factor 200 View presets... y  Meshes  Show view origin | 2o =

Materials Mesh Camera

Model Cutting: T
Cut Styles

* Block
— Top half (+Z) Cutname Now

Cut style

— Bottom half (-7Z) Block  Botom hai
- Left half (-X) oo [ Fack c el eoococ [

Clamp to bounding box

- RighT hOlf (+X) Cut offsets

X 0.00000000000000000e+00

B Fro n T h O | f (_Y) Y 0.00000000000000000e+00
— B ol® |< h 'e |f ( + Y) Z 0.00000000000000000e+00

Rotation

- Front-right quarter (-Y,+X) Mo

A2 0.0000°

e Pie slice e

These angles correspond to the Euler angle convention.

- X axis (opening in =Y) LA romion o %
- Y axis (opening in -Z)

« A3: rotation about Z"
— L axis (opening in -Y)
%OAKRIDGE

National Laboratory

Remove

Add Save

Origin: (730.088, -1113.7, -846.161)



3D Material + outline Zoom factor 200 View presets... y  Meshes  Show view origin | 20

Materials Mesh Camera

Model Cutting: faheleyell
Cut Styles ‘

* Block
— Top half (+Z) Cutname Now

Cut style

- Bottom half (-Z]
- I-eﬂ' hCI|f ('X) JERcel -2 - Angle 60.0000° | -

Clamp to bounding box

— Right half (+X)

X 0.00000000000000000e+00

B Fro n T h O |f (_Y) Y 0.00000000000000000e+00
—_ B ol® k h 'e |f ( + Y) Z 0.00000000000000000e+00

Rotation

— Front-right quarter (-Y,+X) At foooocr

A2 0.0000°

e Pie slice e

These angles correspond to the Euler angle convention.

- X axis (opening in )
- Y axis (opening in -Z)
— L axis (opening in -Y)

%OAKRIDGE

National Laboratory

Remove

Add Save

Origin: (794.859, -1356.35, 147.954)



3D Material + outline Zoom factor 200 View presets... y  Meshes  Show vieworigin | oo

Materials Mesh Camera

Model Cutting: st
Cut Styles '

* Block
— Top half (+Z) Cutname Now

Cut style

B BOTTom hOlf (_Z) ~ Block Right half
- LefT hOlf (-X) D55 Rk o Angle 60.0000° -

Clamp to bounding box

— Right half (+X)

X 0.00000000000000000e+00

B Fro n T h O |f (_Y) Y 0.00000000000000000e+00
—_ B ol® k h 'e |f ( + Y) Z 0.00000000000000000e+00

Rotation

— Front-right quarter (-Y,+X) At foooocr

A2 0.0000°

e Pie slice e

These angles correspond to the Euler angle convention.

— X axis (opening in =Y) LA oon Shou
— Y axis (opening in -/)

« A3: rotation about Z"
— L axis (opening in -Y)
%OAKRIDGE

National Laboratory

Remove

Add Save

Origin: (794.859, -1356.35, 147.954)



3D - Material + outline - Zoom factor 200 . Viewpresets.. y Meshes  Showvieworigin | o |

Materials Mesh Camera

Model Cutting: s oot et
Cut Styles

* Block
— Top half (+Z) Cutname Now

Cut style

B BOTTom hOlf (_Z) 1 Block Front half
- LefT hOlf (-X) )Pleslis | X-axis o Angle 60.0000° | %

Clamp to bounding box

— Right half (+X)

X 0.00000000000000000e+00

B Fro ni h a If ( - Y) Y 0.00000000000000000+00
- B ol® k h 'e |f ( + Y) Z 0.00000000000000000e-+00

Rotation

— Front-right quarter (-Y,+X) At foooocr

A2 0.0000°

e Pie slice f8loccoo

These angles correspond to the Euler angle convention.

- X axis (opening in )

- Y axis (opening in -Z)

— L axis (opening in -Y)
%OAKRIDGE

National Laboratory

Remove

Add Save

Origin: (794.859, -1356.35, 147.954)



3D Material + outline Zoom factor 200 View presets... y  Meshes  Show view origin | =i =

Materials Mesh Camera

Model Cutting: e e st
Cut Styles

* Block
— Top half (+Z) Cutname Now

Cut style

- BOTTom hglf ('Z) ~ Block Back half
- Left half (-X) N <] dedl (o000 |

Clamp to bounding box

— Right half (+X)

X 0.00000000000000000e+00

B Fro n T h O |f (_Y) Y 0.00000000000000000e+00
— B ac k h a If ( + Y) Z 0.00000000000000000e+00

Rotation

— Front-right quarter (-Y,+X) At foooocr

A2 0.0000°

e Pie slice 4 loooox

These angles correspond to the Euler angle convention.

- X axis (opening in )
- Y axis (opening in -Z)
— L axis (opening in -Y)

%OAKRIDGE

National Laboratory

Remove

Add Save

N Origin: (815.031, 1236.25, 357.172)



3D Material + outline Zoom factor 200 View presets... y  Meshes  Show view origin | =00 =

Materials Mesh Camera

M o d e I C U II“I.i n g : ’ N::rm:ut ‘ BIS::< ‘ Front-righ[t):s:::ﬁ:: clamped
Cut Styles

* Block
— Top half (+Z) Cutname Now

Cut style

- BOTTom hglf ('Z) ~ Block Front-right quarter
- Left half (-X) i <] dedl (o000 |

Clamp to bounding box

— Right half (+X)

X 0.00000000000000000e+00

B Fro n T h O |f (_Y) Y 0.00000000000000000e+00
—_ B ol® k h 'e |f ( + Y) Z 0.00000000000000000e+00

Rotation

— Front-right quarter (-Y,+X) A1 00000

A2 0.0000°

e Pie slice |

These angles correspond to the Euler angle convention.

- X axis (opening in )
- Y axis (opening in -Z)
— L axis (opening in -Y)

%OAKRIDGE

National Laboratory

Remove

Add Save

Origin: (794.859, -1356.35, 147.954)



aD - Material + outline - Zoom factor 200 . Viewpresols..y Meshes  Show view origin | =i -

Materials Mesh Camera

M o d e I C U II“I.i n g : ’N::rm:ut ‘ PieSt:::oe x-axis[.)eess(:'i,p ::mped
Cut Styles |

* Block
— Top half (+Z) Cutname Now

Cut style

— Bottom half (-Z) Bosk | Top .
— Left half (-X) JReste | Xk Aagle [e0000r |

Clamp to bounding box

— Right half (+X)

X 0.00000000000000000e+00

B Fro n T h O |f (_Y) Y 0.00000000000000000e+00
—_ B ol® k h 'e |f ( + Y) Z 0.00000000000000000e+00

Rotation

— Front-right quarter (-Y,+X) At foooocr

A2 0.0000°

e Pie slice e

These angles correspond to the Euler angle convention.

- X axis (opening in -Y) 1A on ou
— Y axis (opening in -/)

« A3: rotation about Z"
— L axis (opening in -Y)
%OAKRIDGE

National Laboratory

Remove

Add Save

Origin: (726.899, -1396.76, 119.088)



3D Material + outline Zoom factor 200 View presets... y  Meshes  Show view origin | oo |

Materials Mesh Camera

M o d e I C U II“I.i n g : lN::lm:ut ‘ P:::oe ’Y—axis[.)e::,p::mped
Cut Styles

* Block
— Top half (+Z) Cutname New et

Cut style

— Bottom half (-Z) ook Top .
— Left half (-X) o . Aagle [e0000r |

Clamp to bounding box

— Right half (+X)

X 0.00000000000000000e+00

B Fro n -I- h O |f (_Y) Y 0.00000000000000000e+00
- B ol® k h 'e |f ( + Y) Z 0.00000000000000000e+00

Rotation

— Front-right quarter (-Y,+X) At foooocr

A2 0.0000°

e Pie slice f8loccoo

These angles correspond to the Euler angle convention.

— X axis (opening in -Y) A% o e %
— Y axis (opening in -7)

— L axis (opening in -Y)
%OAKRIDGE

National Laboratory

Remove

Add Save

N Origin: (726.899, -1396.76, 119.088)



3D Material + outline Zoom factor 200 View presets... y  Meshes  Show vieworigin | o |

Materials Mesh Camera

Model Cutting: Rl
Cut Styles

* Block
— Top half (+Z) Cutname New aut

Cut style

— Bottom half (-Z) Bosk ool .
— Left half (-X) JFeste 205 Aagle [e0000r |

Clamp to bounding box

— Right half (+X)

X 0.00000000000000000e+00

B Fro n T h O |f (_Y) Y 0.00000000000000000e+00
—_ B ol® k h 'e |f ( + Y) Z 0.00000000000000000e+00

Rotation

- Front-right quarter (-Y,+X) o

A2 0.0000°

e Pie slice e

These angles correspond to the Euler angle convention.

— X axis (opening in -Y) % e &
- Y axis (opening in -Z)

— Z axis (opening in -Y)
%OAKRIDGE

National Laboratory

Remove

Add Save

N Origin: (726.899, -1396.76, 119.088)



3D Model visualization with mesh overlay

« Available when mesh data is loaded and selected, and the
render mode is Overlay or Overlay + Boundaries

[ XOX )
File Edit View Run Help

s SCALE
Reload Save Saveas Closetab  Print Cut  Copy Paste Undo Redo : Find
x D 2022 € TSC-24TSC-9 bounding NCTDoseRate 02-02-2004.np : mavric (Lne 138) | « | » | | € maviicaos100inp : mavic (Line 16)
3D Overlay + boundaries Zoom factor 0.644782 View presets... ,  Meshes » | 3D Overlay + boundaries : Zoom factor 2.04286 View presets... ,  Meshes »

%OAK RIDGE

National Laboratory

Origin: (1219.72, -914.792, 607.918)  X: 0.0000000; Y: -22.2089186; Z: 50.8422894; Mesh value: 7.414824e-02; Voxel: 56, 47, 81; Mixture: 3

Origin: (1219.72, -914.792, 609.862)



3D Conftrols | Hands On

« Change the perspective from Front (X-Z) to 3D

. 3D—B Overlay Zoom factor 1.00576 View presets... | Meshes “ SHOW VIew origin l Controls
[ Dependlng On yOUr Available meshes

v example.mt1.3dmap
» Photon Flux

CPU CloCk Speed ONd s ——
core count you may  eoreas e oo,

observe a pause
while the model is

raytraced

« Note the Origin is now
the Camera not View
Plane origin

e Observe mouse-over
surface information

X: 139.7000000; Y: -107.8446688; Z: 33.8326348; Mesh value: 1.798365e-04; Voxel: 110, 13, 74; Mixture: 3 Origin: (185.071, -150.51, 73.1653)

%OAK RIDGE

National Laboratory




3D Conftrols | Hands On Model Cut
e Click the Controls panel button to display sidebbar controls

. 3D [ Overlay . Zoom factor 1.00576 | Viewpressts... y |l (WS iec o)
i C“Ck -l-he CUII.S -l-Ob Available meshes

v example.mt1.3dmap
» Photon Flux

v Responses

| Response 5 - abs. uncert.
| Response 5 - rel. uncert.

Materials ~ Mesh Camera

Name Style  Description

Remove

Cut name New cut

Cut style

© Block Front-right quarter

" Pieslice X-axis £ Angle 60.0000°

Clamp to bounding box

Cut offsets

X 0.00000000000000000e+00
%OAK RIDGE Origin: (185.071, -150.51, 73.1653)

National Laboratory




3D Conftrols | Hands On New Iv\odel Cut

" Overlay .iZomfci r 1.00576 View presets... y WW“ “W

e Conduct a default

>Pht FI
v Respon

Front-right quarter Block f
cut by clicking the Add
button

New cut | Block | Front-right quarter, clamped

e Observe the New cut entry
INn the cuts table

Cut style

© Block Front-right quarter

() O b S e rV e 'l' h e S e C '|'i O ﬂ Pieslice  X-axis ~| Angle 60.0000° |-

Clamp to bounding box

removed and rendered with

X 0.00000000000000000e+00

n eW O V e rl O y d O -I-O Y 0.00000000000000000e+00

Z 0.00000000000000000e+00

Rotation
A1 00000° 3
A2 00000°

A3 0.0000° °

These angle: respond to the Eul gl I
« A1: rotation about Z
 A2: rotation about X'
« A3: rotation about Z"

AK RIDGE
%gtional Laborgry ( Add ) Save




3D Conftrols | Hands On New Model Cut Conft’ d

3D a Overlay a g Zoom factor 1.00576 W presets... y | Lsies “ Show view origin ‘. Controls

e Conduct a default 0 -

» Phot FI

Top half Block cut by
selecting the Top half Cut
style and clicking the Add
button

 Observe the New cut enftry carae s
in -I-he CU-I-S TOble © Block Top half 2

Pie slice = X-axis £ Angle 60.0000° @

Clamp to bounding box

e Observe the section o

X 0.00000000000000000e+00

removed O nd rendered Wi-l-h Y 0.00000000000000000e+00
new overlay data

A1 0.0000° z

A2 0.0000° z

A3 0.0000°
These angles correspond to the Eul gl ti
e Al:r about Z
e A2: r about X'
o A3: 1t about Z"

AK RIDGE
%g)ational LaboratGory ( Add ) Save




3D Conftrols | Hands On Updc:’rmg Existing Iv\odel Cu’r

3D . Overlay )  Zoom factor 1.00576 N "Meshes” | 'St orign | Controls

e Let's edit the Top-half cut to

bPht FI

remove less model via a Cut -
offset in Z of 55

 Update Cut offset Z to be 55

e Click Save

tttttttt

e Observe the cuts table entry ow (me B
Description update as well

tttttttttt

as the additional model and

Y 0.00000000000000000e+00

data visible e )

Rotation

A2 0.0000° z

A3 0.0000°
These angles correspond to the Euler angle convention
o Al: about Z
o A2: r t t abol tX
o A3: r about Z"

%OAK RIDGE
National Laboratory Add Save




3D Conftrols | Hands On Ccmerd Con’rrols

E Overlay + boundari . g Zoom factor 1| View presets... ' Vieshes “ Show view origin ” Controls
= |
Available meshes
v exal mpI e.mt1.3dmap

e Select the Camera conftrols ;R

v Rep

e 5
Response 5 - abs. uncert
Response 5 - rel. u

« Update Rotation step size to e R o
be 25 X 1.43742345638823082e+02

Y -1.16899146347627678e+02

Z 1.67124706891126579e+02

« Rotate down by clicking the T
Orientation down arrow * -
button o

X 0.00000000000000000e+00

Y 0.00000000000000000e+00

« Observe the camera Position  « commmmmmons

change ———
— Good to remember the camera - . -
is moving, not the model
%9{&1{; E{BSE met 1

Outline threshold 0.50 Origin: (143.742, -116.899, 167.125)



3D Conftrols | Hands On Camera Controls

3D E ( Overlay + boundaries a ¢ Zoom factor 5 ) (T R BVSSHESN | RSHoWView origin | NCOmrolN |
Availabl h

e meshes
v example.mt1.3dmap

 Update the Zoom o be 5

e Update the Render mode to T ——

Position

O e Ove rI q y + b O U n d q ri es X 1.43742345638823082e+02

Y -1.16899146347627678e+02

— |n 3D 'I'his mOde iﬂClUdeS Z 1.67124706891126579e+02
rendering boundaries as a
function of surface normal o

X 0.00000000000000000e+00

Y 0.00000000000000000e+00

Z 0.00000000000000000e+00

Reset
Rotation step size 25.00°
L
«— el
b
Pre
Isometric Top
Front Right side

%OAK RIDGE Zoom factor 5 )
National Laboratory %

Origin: (143.742, -116.899, 167.125)



3D Conftrols | Hands On I\/\O’rerlal Con’rrols

C Overlay + boundari . . Zoom factor 5 View presets... ' Meshes " Show view origin “ Controls
Available meshes

v exal mpI e.mt1.3dmap
> Phot FI

e Click the Materials panel L r—
bufton fo display materials @
COH'I'rOlS Material IDs

0
('D
'U

e In the Show column of the
Material table deselect
material 1

— Alternaftively, right-click the
region and oo 100
select Hide 1 Sl Change color

Change opacity
Save... Hide 6012 | 3.150793¢-04

Create plot... 6013 | 3.4078126-06
Copy xyz

Mixture: 1
Density (g/cc):  7.940000e+00

14028 | 1.570105e-03

14029 | 7.976252e-05

[ ] Observe MOTerigl ] iS hidden 14030 | 5.264157e-05

15031 | 6.946885e-05

i n -l-h e re n d e ri n g 24050 |7.591783e-04

24052 | 1.464000e-02

24053 | 1.660058e-03

%OAK RIDGE

National Laboratory 24054 | 4.132236e-04

Origin: (143.742, -116.899, 167.125)



3D Controls | Hands On Al’bITI’OW Ro’rahon
* With the Alt (option on Mac

. Zoom factor 5 View presets... y |
Available meshes

key pressed click and drag e

v/ Response 5

up as depicted T

Response 5 - rel. uncert.

Materials Mesh Cuts

Position

X 1.77353137346168893e+02
Y -1.34227969758525347e+02

Z -1.13078100479161591e+02

1

Orientation

X 0.00000000000000000e+00

Y 0.00000000000000000e+00

Z 0.00000000000000000e+00

Reset

Rotation step size 25.00°

» Perform various rotations to ‘
become familiar with control

Isometric Top

Front Right side

Miscellaneous

%OAK RIDGE

National Laboratory

Zoom factor 5

Outline threshold '0.50 ' ~

X:0.3314084; Y: 0.0000000; Z: -46.1553149; Mesh value: 5.4



3D Controls | Hands On Fif to Screen

e TOO close or far or simply lost in
the geometrye

Overlay + bo i . Zoom factor 1.06884 View preses... y | Lizsis | | Snouianedn | | Soes |

« A Left mouse button press and hagaige
drag up and to the left and
release fits the model’s extents to
the render window

Orientation

e /OOmMSs out if too
close to model

e JOOMS IN If TOO far
away from the
model

%OAK RIDGE

National Laboratory

Right side

Miscellaneous




3D Controls | Hands On Cut Clamp to Bounding Box

¢ SeleCT The CUII.S TOb Materials Mesh Camera

Name Style Description

» Select the Front-right quarter cut [Fow o on et o |

° The Clqmp -I-o bounding box Op-l-ion New cut | Block | Top-half, <0, 0, 55>, clamped
updates the ‘infinite’ cutfing Remove
surface into a cutting volume —

- E.g., Front-right quarter is defined via Cut style

2 planes, clamp to bounding box ©Block  Frontright quarter
updates the cutting surface to be a Pieslice | X-axis 5 Angle 60.0000° -
CUTTIng bOX [ Clamp to bounding box ]

e Volume Is defined prior to
application of translation and
rotation

$AK RIDCE
ational Laboratory




3D Confrols | Hands On Cut Clamp tfo Bounding Box
« Update Cut Offsets to be 50

L]
() ‘ | I( : k que Materials Mesh Camera

Name Style Description

New cut | Block | Front-right quarter, <0, 0, 50>, clamped

® O bserve The New cut | Block | Top-half, <0, 0, 55>, clamped
Clamped cut is offset |
+50 from the lower z | @«

© Block Front-right quarter

eXTenT Of _] 52.4 | Pie slice )'(-axis s Angle 60.0000° 0
creating a ‘shelf’ at | ...
—— ] 02 . 4 X 0.00000000000000000e+00 |

Y 0.00000000000000000e+00 ‘
— Mouse over model

to see X,Y,Z values pp—
A2 0.0000° :

These angles correspon

Z 50 |

%OAK RIDGE

National Laboratory Add Save

X: 58.1605316; Y: -64.6214986; Z: -102.4000000; Mesh value: 1.950537e-03; Voxe...



3D Confrols | Hands On Cut Clamp tfo Bounding Box

 Uncheck the Clamp to Bounding
Box

e Click Save

 Observe the cut offset of == . .
+50 is ignored as the e
front-right corner cut
is no longer clamped

to the bounding box =

A1 0.0000° °

A2 0.0000° z
A3 0.0000° s
These angles correspond to the Euler angle convention.
« A1: rotation about
« A2: rotation ab

about X'
« A3: rotation about Z"

Add Save
X: 17.9350655; Y: 0.0000000; Z: -14.8757119; Mesh value: 0.000000e+00; Voxel: 6...

%OAK RIDGE

National Laboratory




Geometry Review

* YOou are now aware and practiced with 2D and 3D Camera
conftrols

 You are aware and practiced with 3D Cut and Material
controls

* You are aware and practiced with 2D and 3D mesh data
overlay information, controls, and data ploffing

e Questions?

%OAK RIDGE
National Laboratory




Advanced User Interface Capabillities Review

e YOU are now aware and practiced with data plotffing
— Various data formats, options, and controls

e YOu are now aware and practiced with 2D and 3D geometry
visualization

— Controls, cuts, and data overlay

 Thank you!

%OAK RIDGE

National Laboratory




Questions®e

il
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